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' res create lunt dlvinie saplentin et potentis tastes, divltiss felldtallil 

huluansB: — ex harum usu bonitas Creatorls; ei pulchritudine iapi§ntia Doming 
ex OBCODomilin coDservatlone, proportSone, renovatione, poientia m^jestatls elueet 
Earum itaqUa indagatio ab homlnibus aibi relictis semper saatlmata) & verft enidltil 
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The syWan powers 

Obey our summoqiNL^^m thel 3 |dl<n^t 
The Dryads throw thdr garlands 

And odorous hranefaas at our feet ; the Nympha 
That press with nimble step the mountain thyme 
And purple heath -flower come not empty-handed, 

But scatter round ten thousand forms minute 

Of velvet moss or lichen, torn from rock 

Or rifted oak or cavern deep: the Naiads too 

Quit their loved native stream, from whose smooth face 

They crop the lily, and each sedge and rush 

That drinks the nppling tide : the froxen poles, 

Vfhere peril waits the bold adventurer’s tread, 

The burning sands of Borneo and Cayenne, 

All, all to us unlock their secret stores 
And pay their cheerful tribute. 

J. Taylor, Nmuich, 1818. 
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l^Onwmenew genera and species of Palaozoic CoraU and Fora* 
mmifera. By Frbdarick M‘Coy, M.O.S. & N.H.8.D. &c. 

ZOOANTHARIA. 

Petraia* gigas (M'Coy). 

8p: Chat. Obtasdy conical, slightly oblique, section elliptical ; 


mtenul ce^ diyided into forty broad, net, smooth ribs, sepa* 
rated %.t^-st^ng sulci of the principal lameUce reaching to 
the centre ;. Caoh'of- those ribs is divide^y a^e mesial sulcus, 
the remaina of^ jthe mt)eiiFtnefdiate landipp^'OtMf reaching to t^ 
oeattp, making the total number of lamt^ ahbut eiglity. 
X<^B;th of imperfect cast 2 inches 7 lines ; of dris 
11 lines, at edge cup 3 inches !BiaHlil|iK>mpra^^ 
ribs 2 lines. 

krge and strongly marked species f^OQlh, the nuoA^ of 
itb .hunelw jean only be confounded with phriradialis 

a6.V‘ttid.P. e&ngata (Phd. sp.), from botlf b£-w^oh it dif- 


P. jptmirsidialu 


iflMlih eangata (PhP. sp.), from botlf b^-^^eh it dif- 

raliiis^ its form and great aise, width oPtibs op ahsonoe 

of, .pnnctuires, sc. The strong prima^ lamel^ reach the 
looahra adth a Yery slight indication of twiatm ; the' secondary 
r^ pdimte towards the base, Ijjut bcs^e neariy ettpiu 

sAminscl Count Mtlaster'i original ipeclineni ofoevsral^*^' 
i^hisCsiuisPstraM, I have tatufied inyeetf that they ers really Swosi 
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Hr. F. new genera (Oi^speeies of 

in strength to the otners as thc|r approach the edge of the cup. 
The deuticulation of the lamcllc^;^ scarcely perceptible. 

Not uncommon in the fine gray T>evonian slates of New Quay. 
{Col University of Cambridge.) 

Clisiophiftlum Keys^erlingii (M'Coy). 

Sp, Char, Conical, slightly curved, terminal cell oblique, 1 inch 
2 lines in diameter in a specimen 3 inches long ; surface finely 
striated Ipuntudinally (about eight striie in one-fourth of an 
inch) ; laihw^ thin, equal, about fifty-one, descending straight 
into the deep part of the terminal star, and then abruptly 
twisted spirally about an imaginary axis, forming a prominent 
conical centre about one-third the diameter of th6 cup, and as 
high us its base is wide. 

This highly tyjncal species of Mr. Dana’s American genus 
Clisxophyllum is closely allied to the Cyaihophyllum coniseptum of 
Count Keyscrliug’s ‘ Wissensehaftliclic Beobachtun^en aui‘einer 
Rcise in das Betschora-Land,’ from which it is distiHgtiidaied by 
the strong twisting of the plates about the central and by 
having little more than half the number of lamcllaB St the same 
diameter. Viewing with Mr. Dana the conical arrangement of the 
septa as a generic instead of a specific character, it seems jirobable 
that the two varieties given by Count Keyscrling of his Cyath, 
coniseptum are really two sjiecies ; and the present species, though 
presenting some intermediate characters, is 1 think distinct ; if 
hereafter any one should think otherwise, they still could hardly 
object to the name I have proposed in honour of so enterprising 
a geologist, the more so us the term coniseptum would not bo ap- 

E licabie as a specific name in the genus Clisiophyllum, where all 
ave the conical arrangement of septa alluded to ; there cun how- 
ever, I think, be little doubt of the distinctness of the species. In 
the trau$vef8(y^ion the central area seems a confused, close 
or'lmk^plar plates occupying rather more thegn onc- 
thirfl^p Whold^^ and from it to. the circumference the 

equal, distant plates radiate. The external vetr 

tical are double the number of the actual radiating lamelke. 
Bare earboniferouB limestone of Derbyshire. 

(Col. of Ca^bridg^.) 

Clmophylhm hipartitum (M^Coy). 

|p. Char, Very elongate-conic, nearly cylindrical, with a dia- 
^f^eter of 1\ inch for the greater part of its length ; strongly 
?'|^d regularly striated externally (about five strisc in one-fourth 
of an inch) ; external striae corresponding in number 
radfiltiUg lamcilse : in the transverse rough section the 
area is rather less than one-third the whole diameter, conapbs^ 
of the edges of confusedly blended vesicular plates, crossed by 
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a few faint extensions of the radiating lamcllfe, and divided 
into two symmetrical portions by a strong median fissure ; the 
space between this inner area and the outer wall is regularly 
radiated with from sixty-three to sixty-nmc equal, thin, rather 
distant lamella connected by numerous delicate, transverse, 
vesicular plates ; terminal cu/j dee]), lined by the vertical la- 
inellpp, and having a large oval prominent boss in the eentre 
traversed by a sharp mesial crest ; about one-half or oae-third 
of the radiating lamella' aseimd the ci ntral botMV always in a 
direct line, those at the sides of the mesial cresf being at right 
angles to it, the others joining at a more acute angle as they 
approach the extremity, and op])osiLe one end of the crest we 
generally observe one or two of the radiating lamelhe shorter 
than the rest, producing a sort of siphon-like irregularity such 
as we see in Camnia : vei'tical section indistinctly triareal ; 
outer area defined, about one-sivth of the width on each side, 
composed of small, niuch-eurvi'd, vesicular ])lat('s, forming 
small Mjnicircular cells arranged m very oblupie rows upwards 
and outwards, about seven in a row ; inner zone about ecjual- 
ling the outer one in width, jiassing gradually into the central 
structure, formed of slightly larger and less cnrviid vesicular 
plates than the outer zone, and having a nearly horizontal di- 
rection ; central area composed of large, thin, close, little- 
curved, vesicular plates, forming a strongly arched scries of 
narrow, elongate cells, the convexity of the arch upwards^ con- 
forming to the shape of the central boss in the cup ; if the ver- 
tical section be at right angles to the medial fissure or crest of 
the central ^?oss, there is a line visible down the middle of the 
section. 

This coral is interesting to the physiologist from the combi- 
nation of the bipartite or symmetricul with the ranted type of 
structure, as in sonic Funejup^ &c. It nearly tho CMiniia 

gigantea (Mich.) in size and cylindrical form^bu£^<^ easily 
guished by the strong longitudinal striic of tjie sttlrfacc, 
of transverse septa in the central area, &c. 

Rather common in the carboniferous limestone of Derbyshire. 
{QoL University of Cambridge.) 

Clisiophtjllum prolapsum (M'Coy 

>. Char, Elongate-conic, much curved and twisted on its axisi 
terminal ceil oblique, deep, with steep sides, a narrow flattened 
pr concave space at bottom, from which protrudes tbe centiiid 
which is about one -third the diameter of the cup, nearly 
^Ibigh as wide, cylindneal, obtusely rounded above, and with 
a (mibilical cavity in the middle (in partially decomposed 
or weathered specimens a rough vertical fracture frequently 
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. shown the central ar^a as a thick^ smooth^ persistent tube) ; 
diameter of the adult little moj^'e than an inch, and which it 
attains at two inclics long, i*emaining nearly cylindrical after 
that length; surface closely striated longitudinally, about fifteen 
striaj in one-fourth of an inch, coriesponding in number with 
the radiating lamellie : horizontal section^ inner area rather 
more than one-third the diameter, of smalt, closely blended, 
vesicular plates; outer area with 180 radiating taiuellaj, ninety 
of which from the wall to the edge of the inner area, and 
ninety intefthediate ones only reach half way ; intermediate 
transverse vesicular plates very delicate : vertical section, inner 
area defined by rather thick w'alls ; it consists of minute, com- 
pressed, elongate cells, arranged in transverse curved rows, 
the convexity of the curve upwards ; outer area, large cellular 
structure, inclining upwards and outwards. 

Rather common in the carboniferous limestone of Dcrbyshii-e. 
{Col, University of Cambridge.) 

Strephodes (M'Coy), n. g. 

Etym, arpiifxo, torqueo (from the twisting of the lamellae 
about the centre). 

{Strombodes pars of Lonsdale, not of Schweigger.) 

Gen, Char, Corallum simple and conic, or compoand and form- 
ing rounded masses of 
inseparably united poly- 
gonal cells; in either case 
the terminal cup is deep 
with numerous equal, ra- 
diating lamellae, conver- 
ging froi?) the walls to the 
centre, wh^ they meet 
’(Complicated, 
jij&tiLaUv twis^d in bun- 
dles about an imaginary 
axis : vertical section^ 
small vesicular struc-' 
ture, the rows of cells ar- 
ranged in a scmielliptical 
curve, convexity dbwn- 
. wards, descending from, 

^ the sides at a steep angle 
9tad rounding under the 
" Ottltre, where the cells Strephodes : a, verlioal seotion and tsfini* 
are a little larger than of compound species ; 6. d6. sim- 

at the sides : ^izontal species. ^ ' 
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section^ radiating lamell&e meeting and complicated in the cen- 
tre, connected by very thin transverse vesicular plates, and 
the stars of the cornjiouud specu^s separated by thick divisional 
walls : budding in the compound species marginal, in the sim- 
ple species often exhibiting periodical death and continuance 
of growth from the centre, giving an imbricating ringed 
appearance to the exterior. 

This genus is most allied to Cyathophyllum and Clisiophyllum, 
all three having simply conic and compound polygonal-celled 
species. Strephodes differs fi-om Cyathophyllum by the equality of 
the radiating lamellae and their meeting in the centre both in the 
terminal cup and horizontal section, and in wanting the transverse 
diaphragms ; from Olmophyllum^ which it resembles in the meet- 
ing of the lamella* in the centre and the absence of horizontal 
diaphragms, it differs in the centre (though often slightly pro- 
jecting) not being elevated into the large tent-like cone, charac- 
teristic of that genua, and in the rows of vesicular cells in the 
vertical section not having the r<‘versed upward curvature which 
is connected with that peculiar form of cell. The simple species 
have been placed — I cannot Imagine why — in the genus iSVrom- 
hodes of Schweigger by Mr. Lonsdale and some others (see the 
obsciwations below on this latter genus). The compound species 
differ fioin Astraa^ with which many palaiontologists confound 
them, by the solid boundary-walls to the cells (see note on this 
genua below), and from Acervularia (Schweig., not Lonsd.) by 
the marginal budding and want of the central tube of that 
genus. 

The genus Streptoplasma of Hall in his recent volume on the 
Palseontology of New York, although defined nearly in the same 
mariner, and the name having the same meaning, applies ob- 
viously according to his specific descriptions and figures of all the 
species, not to the present corals, but to those known in Europe 
under the names Petraia and Turhinolopsis^ in which the lamella) 
extend directly and simply almost to the centre, only the most 
minute portion of the centre exhibiting in some species a trace 
of twisting, and there being none of the vesicular plates between 
the lamellee which arc so strongly developed in the present 
group. 

Slrephodes muliilamellatuin (M'Coy). 

Sp. Char- Elongate-conic, very gradually tapering (generally 
about 5 inches long, with a diameter of aliout inch at the 
termination) ; terminal cell oblique, oval, the short axis about 
’ohe-third leas than the long ; surface regularly girt at about 
every quarter of an inch with slightly oblique, strong cup- 
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shaped riuis of growth, concave above and produced by the 
successive growths from the centre leaving the proininent 
edges of the previous celKs; A\eatliered surface finely striated 
by the edges of the vei*tical lainellse, of which there are about 
twelve in a quarter of an inch : the horizontal oval section shows 
the centre to be cxccntric, close to one of the broad sides, and 
formed by the twisting of the radiating larnellic about an ima- 
ginary axis ; radiating lumellfe very thin, of equal thickness, 
about 115 to 180 at the margin, some stopping and some 
uniting as they approach the centre, about which they are 
twisted in parcels ; all the lamellje connected throughout, at 
regular intervals, by minute transverse vesicular plates : in- 
ternal structure exposed by horizontal and vertical sections, 
uniformly and minutely cellular. 

The great number and closeness of the lamcllie distinguish 
thi.s species from those published forms allied to it. 

Hare in the lower carboniferous limestones of Ariiside, Kendal, 
and Lisardrea, Boyle, co. Roscommon, Ireland. 

{Col. University of Cambridge.) 

Cynthaxoma costata (M^Coy). 

Sp. Char. Elongate-conic, generally about one inch long and 
half an inch in diameter at the cup, which is circular and 
horizontal ; surface irregularly wrinkled transversely, and 
marked longitudinally with remarkably thick, Strong, sharply- 
defined struc, about seven in one-fourth of an inch; central 
solid axis very thick (often one line in diameter), and from it 
twenty-six thick, wedge-like, vertical lamellse radiate to the 
walls; transverse vesicular plates connecting the lamellae ex- 
ceedingly delicate ; in the sections the vertical lamellae arc seen 
to dichotomise upwards, and the large curved plates of the 
loose vesicular structure incline upwards and inwards towards 
the axis. 

This 18 more slender in form than the C. mitratum (Schlot. sp.) 
or C. comu-copuB (Mich.), and from which and all the other tur- 
binated corals of the paheozoic rocks it is distinguished externally 
by the strong, distinct, distant longitudinal ridges; the intemm 
characters approximate it only to the Cgathaxmia oorrm (Mich.), 
from which it is distinguished by its simple, few and thick la- 
mellaj and thick axis, as well as more turbinate form. 

Rare in the carboniferous limestone of Derbyshire. 

[Col. University of Cambridge.) 
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Cyathophyllum dianthoidns (M^Coy). 

Char, Corallum very proliferous, forQiinj|jj wide conical groups; 
iiidividual cones rapidly expanding, averaging one-third (or less) 
longer than wide, eoiicentrieally wrinkled and with obsolete 
longitudinal stria3 externally , teriniml cup very deep with 
either a sharp or truncated edge, and containing •from 96 
to 100 (as it approach(‘s one ineh in diameter) very thin, 
crciiulated radiating lamellie, alternately longer and shorter : 
vertical section shows less than one-third the diameter on each 
side occupied by minute vesicular tissue, the rows of cells ex- 
tending obliquely upwards and outwards; the broad middle 
part is occupied by close, thick, transverse diaphragms. From 
eight to sixteen young con(‘s take their origin from the inner 
part of the margin of favourably situated jiarent-cups, thus 
forming compound masses 3 inches or more in diameter, adult 
cones averaging inch long. 

This IS closely allied to the C. dianthuSy Gold. {truncatuSy Linn.), 
and the compound examples of C, turhinatnm (Linn, and Gold.), 
but is distinguished from the first by its wide, rapidly expanding 
cones, and from both by the lamelhe being distinctly of two al- 
ternating si7.es, much thinner and greatly more numerous. 
Common in the carboniferous limestone of Arnsidc, Kendal. 
{Col, University of Cambridge.) 

Cyathophyllum paracida (M'Coy). 

Sp, Char, Corallum of slender cones av(*ragmg half an incdi wide 
at mouth and 1^ inch long (generally somewhat smaller), 
straight or variously bent, and sometimes irregularly coales- 
cing so as to form loose irregular masses; three or four young 
cones take their origin from within the margui of the parent 
cell, which they smother by their growth: internal structure y 
centro occupied by broad slightly undulated transverse dia- 
phragms, four-fifths the width of the tubes ; narrow outer area 
occupied by thirty-two equal, narrow, radiating lamella, va- 
riously connected by small, curved, vesicular plates ; outer sur- 
face faintly striated longitudinally. 

Allied to the C. casjntomm and C. quadriyeminum of the older 
rocks, but the branches are not so long and cylindrical as in the 
first, nor so short or latcually united as in the latter; the number 
of the lamellce and character of the narrow lamcllifcrous zone, and 
the very wide, distinct transverse diaphragms will serve to dis- 
criminate even fragments of the species. 

Not uncotninoii in the carbonifenms limestone of Derbyshire. 
{Col, University of Cambridge.) 
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Cyathojihylbm pseudo-vermiculare (M^Coy). 

Sp, Char. Elongate, cylindrical, flexuous ; surface very irregular, 
aimulatcd or transversely nodular, coarsely striated longitudi- 
nally (about six striae in one-fourth of an inch) ; branches ave- 
raging from half to three-fourths of an inch in diameter ; small 
cylindrical branches project at distant irregular intervals from 
the sides : internal sh'ucture, central an’a rather itiore than 
half the diameter of the tub(‘, defined, composed of flat, slightly 
undulated transverse septa, bearing at their circumference a 
series of from twenty-four to twenty-seven vei*y short, rather 
distant radiating lamellae, not reachmg half-way to the centre ; 
interval between this inner ai*ea and the walls rtllcd with loose 
cellular structure, formed of small vesicular curved plates, 
highly inclined upwards and outwards. 

, This interesting coral perfectly resembles the Cyathophyllum 
vermiculare oi Goldfuss in external characters, but by cutting and 
grinding down some specimens of the true Eifel coral of that 
species, I have ascertained beyond doubt (what was before 
suspected by Mr. Lonsdah*) that it is not a true Cyathophyllum^ 
but belongs to that group which I have named ^trephodes, having 
the radiating lamella; extending frdm the walls to the centre, and 
there twisted together without transverse diaphragms ; it also has 
the curious character of the radiating lamellae having an elliptical 
section, being thicker in the middle than at either end, a pecu- 
liarity which I have also noticed in a British (Devonian) speci- 
men of the Sanie species, though not alluded to by Mr. Lonsdale 
in his note on this species in tlu‘ memoir of Prof. Sedgwick and 
Sir R. Murchison on the Devonian System. The present moun- 
tain hmestone coral I have shown above to possess the true Cya~ 
thophyllum structure, and it is not therefore likely, after what I 
have stated with regard to the Devonian species, to be in future 
confounded with it. Extenially it also bears a strong resemblance 
to the mountain limestone fossil which I have called Lonsdaleia 
duplicaia (Mart, sp.), but that coral I have ascertained to possess 
the very different internal structure of Lithostrotion of Lonsdale 
{Strombodes of Schwcigger), and it is consequently with a little 
care incapable of being confounded with the present fossil. 

Not upcommon in the lower carboniferous limestone of Ken- 
dal ; a variety also occurs in the lower carboniferous limestone of 
Kiltullagh, Roscommon, Ireland. 

{CoL University of Cambridge.) 

Diphyphyllum Idteseptaium (M'Coy). 

Sp. Char. Stems upwards of 8 inches long, cylindrical, about 
3 lines in diameter ; nearly smooth, very faintly striated Ion- 
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gitudinally, and obsoletely wrinklod concentrically : vertical 
section, middle area occupied by slightly irregular transverse 
diaphragms extending across two-thirds the diameter of the 
tubes, about four in the vertical space of one. line, their edges 
abruptly bent downwards ; lateral areas very narrow, of equal 
width, the inner composed of one set of minute horizontal 
plates, the outer of two rows of minute, curved, vesicular plates 
inclining upwards and outwards. 

This species differs from the Z). concinnum (Lonsd.) of the 
carboniferous limestone cast of the Ural chain, in the great pro- 
portional width of the transvtTse medial plates, which avemge two- 
thirds the diameter of the stem, or three times the width of the 
two outer areas of one side in the present species, but average one- 
third the diameter of the stem, or about equal to the two outer 
areas of one side in the other. The dichotomous mode of divi- 
sion of the stems characteristic of this group, and also the conical 
upward projections of the centre of the transverse lamellBC im- 
mediately under the point of fissure, were very well shown in 
many of the specimens. 

Abundant m the carboniferous limestone near Corwen. 

{CoL University of Cambridge.) 

Stylastraa irregularis (M^Coy). 

ijp. Char, Corallum of polygonal (five- or six-angled) tubes two 
hnes in diameter, of such twisted and irregular upward growth 
<that a vertical fracture frequently exposes a mixed appearance 
of outer walls and internal section ; outer surface longitudi- 
nally striated and transversely wrinkled by waves of growth ; 
vertical section, inner area broad, regularly septate by nearly 
straight, equal, thick transverse plates ; outer area very nar- 
row, composed of much-curved vesicular plates, forming rather 
open rounded cells, in rows obhquely upwards and outwards, 
' two or three in a row : horizontal section, central ai*ea smooth, 
surrounded by about thirty slightly flexuous radiating lamellse 
from the walls, fifteen of which arc much shorter than the 
others ; near the walls the radiating lamellse are connected by 
few, thick, vesicular plates. 

This species is remarkable for the peculiar, irregularly twisted 
ihode of growth of the columns, which, when the rock is com- 
pact, gives the mixed character to the fracture seemingly between 
that of Lithostrotion [Strombodes) and Stylastraa, It is 'also re- 
markable for the nearly perfect transverse chambering of the 
cenfral area. The small diameter of the tubes and few lamellm 
easily distinguish it from the other allied species. 
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Forms small masses in the carboniferous limestone of Derby- 
shire. 

(CoL University of Cambridge.) 

Strombodes. 

Strombodes (SchweiggiT, not of Lonsdale) = Lilhostrotion 
(Lonsd.). 

This genus is defined by Prof. Sehvvcigger (BcoWchtungen 
auf Naturhistoriscben llcisen, &c. tab. G) as Cellul^e lamellosa, 
centra depresso. Stirps e cunts lamellosis %n strata horisontalia 
conjunctis* Cellula terminalis cyathtfor77iis” And he makes 
two divisions: 1st, com e centra prolifei'i,^* for which he refers 
to the ' Auioenitates Acadoiuicai ^ of Linna'us, vol. i. pi. at p. 312, 
figs. 11 and 4 (thisfigiu-e howcviT shows the origin of a marginal 
bud at -one pcniit). His 2nd group, ” com e disco pi'oltferi/^ and 
the reference to the same plate, figs. 10 and 3, belong to a true 
Cyathophyllum (C. diant hus, Gold.) ; his 1st group and the refer- 
ence to the figures and desenption in the ^ Amoenitates Acade- 
micae ^ must therefore be taken as the type of the genus, and seem 
fully to justify the reference by Goldfuss of his American Strom^ 
bodes pentagonum to this genus, the more so when the reference 
in Fougt’a description, above refeiTed to, to fig. 18 of the above 
plate, is taken into account. A coral jierfectly similar to that 
of Goldfuss has been also figured by Mr. Dana in ' Silliman^a 
Journal ^ as an example of Strombodes. As therefore the notion 
that those compound polygonal-cellcd corala are the true Strain* 
bodes of Schwcigger seems to prevail extensively, and I think 
justly, it only I'emains for me to add, that having carefully ex- 
amined authentic specimens of the S. pentagonum, 1 find the cone- 
m-conc ap])earance of some of the figures to be produced by a 
peculiarity of weathering by which many of the vesicular plates 
towards the circumference of the stars have fallen out, and that 
the coral truly possesses all the characters so admirably eluci- 
dated by Mr. Lonsdale in the ‘ Geology of Russia ' under the title 
of Lithostrotion, a name which it would be well now to replace 
by the old title Strombodes of Schweigger. In no case could 
either the definition or references of Schweigger justify the placing 
those Silui’ian and Devonian corals called Stryrnbodes oy Mr. 
Lonsdale in this genus. The following species is gcnerically 
placed in accordance with this view. 

Strombodes conaxis (M'Coy). 

Sp. Char, Columns irregularly aggregated, averaging half an inch 
in width, mpstly hexagonal : axis elliptical, formed of a series 
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of closely superposed conical plates, connected by a few fim* 
vertical lamelhe : lamelliff^rous zone surrounding the avis nar- 
row, of about forty-two alternately broad and rudimentary 
lamcllsp, the interstitial plates of which are nearly horizontal : 
outer zone wide, formed of large arch(*d plates, not highly in- 
clined, and forming a loosely vesicular structure : terminal star, 
axis very prominent, oval, vertically ribbed, but not twisted, 
seated in a deep oval or circular cup, lined by the strong ra- 
diating lamelhe ; outer zone nearly flat, oblique at the sides, 
faintly marked with rather distant, tine lines, representing the 
strong radiating larnellje of the inner zone, continued to the 
boundaries of the cells, whieh are strong, prominent and 
slightly crciiulated, 

A vertical section shows first, the outer largely vesicular area 
formed of broad, curved, slightly irichned plates ; between this 
and the inner area there is a tine vertical defining line, within 
which the plates of the inner zone are seen to be finer and closer 
than those of the outer, forming a smaller cellular structure ; the 
rows of cells are nearly horizontal near the outer zone, but within 
seem gradually to bend up and become continuous with the co- 
nical cup-like plates foiTuing the axis; those conical plates of the 
axis seem connected by extremely delicate, irregular, radiating 
plates ; in a rough transverse section the axis appears as a deep 
conical hollow on the under side. It will thus be s(‘en that in the 
remarkable cone-in-cone structure of the axis this resembles the 
Russian Strombudes mammillare and #9. astroidcs {Lithostrotion id, 
of Lonsdale), from both of which it differs in the axis not being 
twisted in the terminal star, in the outer zone not being traversed 
by^ strong radiating luinella3, from the former in the much less 
obliquity of the plates of the outer area, and from the latter by 
the largely cellular structure of the outer area, as well as the di- 
stinctness of all the three areas under every circumstance. In 
general appeai*ance and imperfect radiation of the outer area it 
resembles the S. eviarciatum and S.flonfornie [Lithostrotion id. of 
Lonsdale), but is distinguished from the first by the rudimentary 
riadiating lamelhe between the primary ones, and from both by 
the conical structure of the axis, which is formed in them of 
irrcjgularly twisted vertical plates. 

Not uncommon in the carboniferous limestone near Bakewell, 
Derbyshire. 

(CoL University of Cambridge.) 

Lonsdaleia (M^Coy), n. g. 

Oen, Char, Corail um composed of circular, tapering, proliferous 
stems, never laterally united ; internally eomjioscd of three 
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areas; Ist, a cylindrical, de- 
fined, complex axis composed 
of irregularly blended vesicular 
plates ; 2nd, a cylindrical, de- 
fined area of strong, vertical, 
radiating lamellic, connected 
by thin transverse dissepi- 
ments, only visible in the ver- 
tical section ; 3rd, a wide, 
largely cellular outer zone be- 
tween the vertical lamella) and 
the external wall of the stem, 
composed of much -curved 
vesicular plates extending ob- 
liquely upwards and outwards : 

outer walls of the tubes longi- ; “• o\A branch 

lx and terminal cupa and youne: one 

tudmally striated and trans- growing from the side. 

veraely rugose : reproduction b. Transverse section showing tho 
by circular germs developed m three areas and a bud ( x ) grow- 
the cellular outer zone, and 
springing at once obliquely 

without the area of the parent stem, which continues its 
growth uninterruptedly with the slender young stem project- 
izing from one of the transverse rugosities of the external sur- 
face ; the young stem seems at first only compofiied of the axis, 
and gradually acquires the inner lamellifecaus and outer ve- 
sicular zones as it increases m size. 



The little-known Erismatholites Madreporites duplicates of 
Martin's ^Petrificata Derbiensia' may be looked upon as the 
type of this genus, which I have dedicated to Mr. Lonsdale as a 
slight token of my admiration for his labours in illustrating the 
structure of fossil corals. It will be seen from the above notice 
to unite in itself the internal structure of Strombodes {Lithosiro- 
tion, Lonsd.) with the external character and mode of growth of 
Cyathophyllum (C. dianthus, &c.). 

Lonsdedeia crassicontis (M^Coy). 

Char. Corallum forming groups or loosely connected maaacs 
of elongate-conical stems, averaging 6 to 7 lines in diameter ; 
surface with concentric wrinkles and coarse flexuous longitu- 
dinal Btrise ; lateral branches rapidly expanding, conical, widen- 
ing from their base rate of 6 lines in 9 lines of length : 

korizonial section shows a central circular axis line in dia- 
meter of closely twisted laminee; outside which is a eiroular 
ares 8 Ui^os in aiameter, of about twenty^four vertical radiating 
lamellae, with few or do connecting vesicular plates between 


13 


PaUtqzoic^ Corals and Foraminifera* 

them ; the outer area composed of small, iiTegular, curved ve- 
sicular plates, forming an irregular cellulose texture : vertical 
section, the central axis of close, spirally and conically twisted 
laminae ; inner area of one row of distant, delicate, irregular, 
curved transverse plates forming very open cells ; outer area 
defined from the inner, formed of loose irregular cellular tissue, 
of large, slightly-curved vesicular plates, extending obliquely 
upwards and outwards. 

This species is much less irregularly wrinkled than the L, du- 
plicata (Mart, sp.), forms shorter and more widely turbinated 
masses, and is distinguished externally at a glance by the lateral 
branches expanding rapidly from their point of attachment to a 
conical form, while in the L. duplicata the lateral branches re- 
tain their original small diameter for a great length (increasing 
at about the rate of 4 lines in 3 inches), and present a strange 
contrast to the parent stem, as is faithfully shown in the rough 
figure of Martin. 

In the red carboniferous limestone of Arnside, Kendal ; also 
near Bakewell, Derbyshire, in the limestone of the same age. 
{CoL University of Cambridge.) 

Lonsdaleia rugosa (M^Coy), 

Char. Branches 6 or 7 lines m diameter, elongate-conic, ex- 
ceedingly rugose with large transverse irregular undulationa 
and funnel-shaped irregularities of growth, crossed by coarse, 
obtuse longitudinal striaj (four in the space of 2 lines) ; young 
lateral branches small, continuing very slender for a consider- 
able length ; terminal cups deep, with a prominent compressed 
axis in the centre, middle portion with strong radiating lamellae, 
whicli, as they approach the margin, become fainter and united 
into a network by strong interstitial vesicular plates : hen'i- 
zontal section, central axis 2 lines wide, of close, fine, compli- 
cated lamime, crossed by one thick mesial plate ; axis sur- 
rounded by an area 6 lines wide, of about forty-two equal ra- 
diating lamelljE, with very few and delicate transverse vesi- 
cular plates ; outer area partially radiated by delicate prolon- 
gations of the radiating lamellse, with numerous strong curved 
vesicular plates : vertical section shows a thick solid line indi- 
oating^he centre of the axis (and corresponding to the mesial 
line through the axis of the cross section), from which the 
delicate, thin, close, complicated laminee of the axis diverge 
l^wtiwards, but pass gradually into;|||0 larger and more hon- 
sontal cellidar tissue of the second area ; this latter is separated 
bjr n definite line from the outer area, which is of singer 
ocular tissue, composed of small, curved, vesicular plates ex- 
tending obliquely upwards and outwards. 
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In general appearance this resembles the L. duplieata (Man. 
sp.), but IS much more rugose, and the young branches expand 
more rapidly ; in the vertical section it is distinguished by the 
central line and the undefined sides of the axis, as well as the very 
much smaller size of the cells of the vesicular structure, and the 
much greater number of the radiating lamella’, which do not ex- 
ceed twenty-four or twenty-aix m that species. There is a slight 
external resemblance between this coral and the Cyathophyllum 
pseudo-vmmculare (^I'Coy), but the prominent axis easily di- 
stinguishes it. 

Common in the carboniferous limestone of Corwen. 

{Col. University of Cambridge.) 

Lonsdalna ? stylastraafnnms (M^Coy). 

Fip. Char. Corallnm composed of easily separable (four- to six- 
sided) prismatic tubes from 3 to 5 fines in diameter ; outer 
walls faintly striated longitudinally, and marked with arched, 
transverse, imbricating rugosities : vertical section, axis large, 
defined, composed of irregular, spirally complicated lamcllsc ; 
inner area of httic-curved, vesicular plates, inclining obliquely 
upwards and outwards, each plate generally extending from 
the axis to the circumference of the inner zone, so that there 
is but one, or occasionally two lengthened cells in a row be- 
, tween those points ; outer ari‘a narrow, composed of slightly 
arched plates inclining obliquely upwards and outwards, each 
plate usually reaching from the inner zone to the outer wall ; 
more rarely a second arched plate is required, so that gene- 
rally there is but a single row of long cells between the inner 
zone and outer wall, with occasionally a small iiTegular cell 
towards the margin : irarisi^erse polished section showing a large 
oval Qf circular, irregularly reticulated or cellular axis, from 
which twenty-five lainellrc of equal length and thickness ra- 
diate almost to the outer walls, the cellular lining of the walla 
free of radiating lamellie being very narrow, and forming ap- 
parently a single row of irregular cells ; the Spaces between 
the radiating lamellaj crossed by very ,thin arched plates : 
transverse rough fracture generally cup-like above, the outer 
zone forming an oblique, nearly uniform margin, f^aintly un- 
dulated in a radiating direction, within which^is the rgugh fiat 
iracture of the inner zone and axis j on the itrider side the po- 
sition of those parts k reverse.d, the inner area being promi- 
nent and surrounded |||||tmarrow, radiated border sloping to 
the walls. » ^ , 

This cdral is very rcroWksble for uniting in itself the internal 
structure of Strombodes {Lithostrotion, Lonsd.) with the external 
form and easily-separable columns of the Stylastraa of the same 
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writer, I am unable to aflford any information on what \voul(l 
under the circumataucea be tlie most interesting pointy namely 
the mode of production of new columns : taking all the eircum- 
stauces into consideration, 1 suspect the mode of increase was 
similar to that I have described in Lonsdaleia generally, the ex- 
ternal prismatic form (which is of itself of no value.) being pro- 
duced by the pressure of a (closer mode of growth than in the 
L. duplicata. As it is impossible to con(!eive a Stiumhodes (or 
Lithostroiion) splitting into easily-soparablc columns, I provi- 
sionally tluTcfore place it in Lomdaleia. 

Rare in the carboniferous limestone of Kendal 

{CoL University of Cambridge.) 


Nemaphyllum (M'Coy), n. g. 

Gen. Char. Corallum composed of numerous inseparably united, 
polygonal, prismatic tuh(‘s, each having a straight, tliin, flat, 
fillct-likc solid, or nearly solid, 
axis, from which, in the //o/z- 
sontal seclion, the fine nume- 
rous racbating lamelhe arc seen 
extending directly to the walls ; 
radiating lamelhe conncct(*d by 
very fine transverse dissepi- 
ments only visibh; externally m 
the outer area : vertical section 
shows three distinct areas ; 

1st, the thin flat axis ; 2nd, a 
sharply defined cylinder of very 
minutely vesicular arched plates, 
the rows directed froru the axis Section and terminal btnia of AV- 
obliquely downwards and out- •, " "• “"7;, ''"."''f 

wards , outside this is the ord 

area of similar small arched plates forming a minutely vesi- 
cular, structure slightly smaller than that of the inner zone, 
but the rows dii’ccted obliquely upwards and outwards : repro- 
duction by small circular buds developed within the area of the 
parent star. 



In mode of reproduction and tri-areal structure this genus ap- 
proaches Strombodes (as above understood!, from which it diffei’s 
altogether in the nature of the axis, which in all the species of 
that genus is cylindrical, composed of nuttnerous plates variously 
together^ and giving a ceUulO|M||MiAi^ in every direction ; 
the axis of the present group on tli^i-dflPfefary forms a thin, flat, 
siipply. solid lamina, and is exhibited in t vertical fracture either 
k naiTOW opake white line, or as a broad nbbon-Uke fillet, ac- 
cor^g to wnether tha section is in the direction of its width or 
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across it ; a further difference is constantly observable between 
those groups m the vertical section^ which is^ that the interstitial 
vesicular plates of the inner area m Strombodes have their rows 
either nearly horizontal or inclining obliquely upwards from the 
axis tow^ards the outer wall^ while in Nemaphyllmn on the ^con- 
trary they converge towards the axis above and incline down- 
wards and outwards below, so as to meet at a considerable angle 
those of the outer area which incline in the usual direction up- 
wards and outwards towards the walls ; this peculiarity in the 
inclination of the interstitial vesicular plates of the inner area 
produces a marked difference m the stars on the weathered sur- 
face in the two genera, causing the inner area to form a large 
prominent oval or conical boss in Nemaphyllumy and a flat or 
deeply hollowed cup in Strombodes, A third difference between 
those generic gi'oups is, that in the latter the vertical radiating 
lamellfic are principally confined to the inner area, not existing 
in most of the species at all in the outer area, and do not reach 
the walls, while on the contrary all the radiating lamellse in Ne- 
maphyllum arise from the outer walls, arc strongest in the outer 
area, and only half of them in general penetrate the inner area. 
In the latter corals also the whole vesicular structure is much 
more minute and delicate in stems of the same size than in the 
others, and the cells of the inner area are larger than those of 
the outer, which is the reverse of what we find in Strombodes. 
As the young columns are produced from circular buds conti- 
nuing their development within the walls of the parent, it results 
that the stems are inseparably united ; the walls aeiining the stars 
being one simple plate, the joint production of the adjacent 
polypes, cannot be divided, and consequently vertical fractures of 
the mass, instead of exposing the flat, striated external surface of 
the stems, pass invaiiably through the substance of the coral 
itself, exposing only sections of the interior ; the external walls 
being only seen in those rare cases showing the extreme limits of 
a ipaass, or where in a section two masses may have coalesced. 
Some of the species resemble Clisiophyllum, b^t are distinguished 
by the peculiar axis and by the cells of the inner area being 
lar^r and fewer than those of the outer. The genus is I believe 
exclusively palaeozoic. 

Nemophyllum arachnoideum (M'Coy). 

Sp, Char. Star^ with from four to seven angles, and averaging 
from 6 to 9 lines ia ^|ii|Mter ; axis very thin, A line wi4e : per- 
ticai sectionj inner vei^Ril^r area wider than the outer^ of 
arched plates incUhing slightly downwards frpm the it 
takes about two of those plates to reach from the axis to the 
extent of this area, or two irregularly elongate unequal dells 
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' in an oblique line from the axis to the wall of the inner area ; 
outer area separated from the inner by a sharp distinct line 
on each side, and composed of much smaller and more highly 
curved vesicular plates, so that there arc from five to seven 
small; nearly equal, rounded cells extending in a line obliquely 
upwards and outwards from the inner area to the outer walla 
of the tube : Imrizontal section, boundaiy or divisional walla 
thin, stars radiated with from fifty to fifty-five very thin lamellse, 
of equal thick ness, but alternately long and short, the long 
reaching to the centre, the short barely entering the edge of 
the inner area : weather ed surface, stars flattened, separated 
by a depressed line ; inner area forming a gently convex oval 
or circular boss, with the axis forming a short impressed line 
in the middle ; the radiating lamclJse exhibit numerous delicate 
curved interstitial plates in the outer area, but none in the 
inner area. 

This beautifully delicate species is the largest of the genus I arn 
acquainted with, the usual width of the stars being about 7 lines, 
diameter of the inner area about lines. It very frequently 
exhibits the young oval buds within the corners of the old stars, 
generally but one, very rarely two in a star. 

Forms large masses in the carboniferous limestone of Derby- 
shire, 

{CoL University of Cambridge.) 

Nemaphyllum minus (M^Coy). 

Char, Stars liaving from four to seven angles and averaging 
from 3 to 4 hues in diameter; axis thin, about Jtlis of a tine 
wide ; vertical section, inner area slightly wider than the outer 
on each side; composed of slightly curved vesicular plates ex- 
tending obliquely downwards and outwards, each one nearly 
reaching from the axis to the external boundary of the inner 
area, forming thus but one or two cells m each oblique row 
between those points ; outer area of smaller and more cunred 
plates, forming smaller, more regular and rounded cells dis- 
posed in indistinct rows obliquely upwards and outwards, about 
rout in a row from the inner area to the outer wall ; weathered 
surface, stars nearly flat, separated by impressed linos, inner 
area forming a large convex oval or circular boss in the middle 
of the star and having the axis in the centre ; radiating lamellsc 
forty-five, thin, of equal thickness, one-half of them reaching 
fee centre, the intermediate ones ent(Hng but a short way into 
the inner zone ; numerous small, curted, interstitial plates be- 
ttroen the lamellae in the outer zone, not visible in the inner 
, one* 

This species is allied to the N, arachnoideum (M'Coy), but is 
Ann, ^ Mag. N. Hist. Scr. 2. VoL lii. 2 
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con«»tantly distinguished by the Bmallor sue of the stars, fewer 
radiating larnellee, and more open internal vesicular structure. 
Forms large masses in the carboniferous limestone of Kendal. 
(CoL University of Cambridge.) 

Neinaphyllum decipiens (M^Coy). 

Sp^ Char. Weathered surface having the stars imde6ned, the 
lainelLe of the outer area of adjoining cells appearing conti- 
nuous, and forming a flat surface, m which the inner area of 
each star forms a deep cylindrical cell line in diameter, and 
about their own character apart; in the bottom of those cells 
the lamelltti rise to form a little cone, from the apex of which 
projects (when w'ell -preserved) the long thin flat axis, rising to 
the level of the outer area ; on the polished transverse section 
the stars are perfectly defined by distinct walls four- to six- 
angled, 2 to 3 lines in diameter, with a flat central axis half a 
line wide, and show the circular germs of young columns in 
the corners of some of the old stars ; radiating lamella thin, 
about thirty-four, of equal thickness, one half reaching the 
centre, the other barely touching the inner area, which forms 
a circle about 1 J line in diameter ; the radiating plates are 
connected by numerous curved vesicular plates in the outer 
area, but few or none are visible in the inner area : vertical 
section, axis thin, solid ; inner area of small, curved, vesicular 
plates extending obliquely downwards and outwards from the 
axis, about two or thi^ec cells in a row ; outer area separated 
from the inner by a thin vertical line, it is composed of small 
curved vesicular plates, in rows inclining obliquely upwards and 
outwards, about four cells m a row. 

The flat broad spaces between the eups, the seeming continuity 
of the radiating lamellie of adjoining stars, and the apparent want 
of divisional walls between those lattei*, give the weathered sur- 
face of this coral much the aspect of the so-called Astraa Hennahii 
(lionsd.) of the Devouiau rocks ; but it is clearly distingaished by 
the divisional walls appearing distinctly in the hbrjEontal sections, 
and by the flat, nearly solid axis, which is very obvious both in 
the polished section and weathered stars. 

Not uDConmion in the carboniferous limestone of Derbylhire. 
(Col. University of Cambridge.) 

NemapkyUum clisioides (M^Coy). 

8p. Char. Stars generally hexagonal and averaging 2 line^ in 
diameter : weathered surface, stars defined by a rather thick, 
prominent, crenulated divisional wall; Outer ar^a ifidhididdo#u* 
wards and inwards to fortn a sh)dk)W cup, in ^ of 

which the inner area rises into a conical tent-like boss hiving 
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the Bniall flattened axis in the centre : horizontal section, divi- 
sional lines of the stars thin, straight ; axis thin, half a line 
wide; radiating lamellae thirty-six, thin, one half extending in 
a flexuous manner from the walls to the centre, the inter- 
vening ones also flexuous but of irregular lengths^ most of 
them reaching half-way ; transverse vesicular plates viu’y few 
and delicate, if visible at all : vertical section, axis as in the 
other species; inner urea very wide, of large, little* curved ve- 
sicular plates, inclining obliquely downwards and outwards ; 
one or two lengthened irregular cells reach from the axis to the 
outer area ; outer area veiy narrow, of small, much-ciu ved ve- 
sicular plates inclining very obliquely ufiwards and outwards, 
forming minute rounded cells about two in a row. 

This species much resembles some of the massive Astneoid 
Clisiophyllia of Dana by the conical tent like aspect of the inner 
area within the cups or vvcathcTcd terminal cells ; the distinct 
flattened axis, resembling that of the other Nemaphijllia?, will 
however distinguish it. The flexuous character of the radiating 
lamellie in the transverse polished section is remarkable. The 
Astrcea irregularis of Portlock^s * Report on Londonderry, c 
which I know to be a true Nemuphyllum, resembles this species 
in the small sikc of the stars and flexuous lamellir, but is easily 
4istinguished by the cells lx*ing >>imj)ly cup-sluip(‘d, descending 
uninterruptedly from the walls lo the small, flat, piomnient axis 
hi the bottom of the cup, instead of the large tent-like boss 
fbimed by the inni'r zone of the above. 

Forms irregular tubeiose masses in the earboniferous liinestoiie 
of Derbyshire. 

(CoL University of (^^aiubrtdge.) 

Nemaphyllum septosiim (M‘Coy), 

Sp. Char. Corallum of long, inseparable, slightly diverging five- 
or six-angled tubes, with an average diameter of 5 lines : ver- 
. tifial section f axis straight, thin, flat, three-fourths of a line 
wide; inner area composed of large, rather distant, slightly 
arched plates, each of which genei-ally extends across the en- 
tire arpa, so that one lengthened cell (rarely more) reaches 
from one side to the other of this area, having the axis in the 
middle ; outer area broad, of numerous minute, much-arched 
vesicular plates inclining obliquely upwards and outwards, 
^bout four of the little cells in the oblique line from the inner 
to4he outer wall : transverse rough fracture showing the 
lurea^to be composed of slightly conical or cup-shaped 
tbsir diameter equal to that of the areay and picrcea in 
^ jsentre by the flat persistent axis : polished transverse sec* 

2 * 
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tion, radiating lamellsB forty-eiglit^ thin, twenty-four of which 
reach the centre, while the intervening ones are nearly mar? 
ginal, not reaching half-way to the inner zone ; intcrlamcllar 
vesicular plates very numerous and delicate in the outer zone, 
apparently absent in the inner zone. 

This species has some affinity with the N, minus (M^Coy), but 
IS constantly di&tinguislicd by tlic open, simple, subseptate cha- 
racter of the inner zone in the vertical section, the .extreme com- 
parative shortness of the alternate larnellee ni the transverse sec- 
tion, and the peculiar character of the broad, simple, cup-like 
plates of the inner zone in the rough transverse fracture. 

Very common in the carboniferous limestone of Tiillyard, 
Armagh, Ireland. 

{CoL University of Cambndge.) 

[To be continued ] 


II . — Note on the Colour of a Freshwater Loch. By George 
Dickie, M.D., Lecturer on Zoology and Botany in the Unr- 
versity and Kuig^s College of Aberdeen*. 

Various vegetable productions have on different occasions been 
recorded as having appeared in such profusion that they com- 
municated a colour of greater or less intensity to bodies of fr^sh 
water in which they naturally live. The plants in question be- 
long to the Osallatonea: and Nostochinece ; among the former, 
(hciUatoria an'ugescens lias been recorded by Dr. Drummond 
(Ann. Nat. Hist. vol. i. Ist Series) as giving a tinge to the water 
of Glaslough in 1 reland t; I have found the same species at 
Aberdeen, and particularly abundant in a small and shallow ar- 
tificial lake, in sheets of great extent at the Ixittoin. I have not 
observed it, as stated by Dr. Drummond, broken into innu- 
merable fragments, and suspended like cloudy flocculi in the 
water it sometimes however becomes detached from the bot- 
tom and fonus large musses on the surface. ^The followitig 
plahts belonging to the Nostochine<e have been described fey 
Mr. Thompson of Belfast as producing the same effect : the 
Anabaina spiralis (Spmllum ThompsoHi, Hass.) was observed to 
colour Ballydrain Lake in the county of Antrim ; Anabaina Flos^ 
aqua, Bory, he saw '' tinging with its delicate green hue the 
margin of the smallest of the Lochs Mabcn in Dutnfrics-shik^/^ 
imd Aphanizomenon incurvum, Morren, was observed on the silt- 
face of sheltered creeks in Ballydrain Lake.” 

* R^ad before the Botanical Society of Edinburgh, Nov. 9, 1548. 
t Oicillatoria hibescens has been observed to oomnmaicate a rad tint to 
Lake Murat in Switzerland. 
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Professor Allman has more recently described (Annals of Na- 
tural History, vol. xi.) a new jdant, TrichoDnus incurvus, All., 
as colouring the water of the Grand Canal Docks near Dublin, 
a pea-green.” 

The present brief notice is for the purj)ose of recording the 
occurrence of a species of liivularia near Aberdeen, under cir- 
cumstances similar to those of the plants alluded to and pro- 
ducing a like effect. For some years back excursions have been 
made with the students of my botanical class to a loch on the 
estate of Parkhill, about four miles north-west from AlxTdeen. 
The sheet of water in question is about a quarttT of a mile in its 
greatest length ; on almost all sides it is surrounded by extensive 
deposits of peat, with th(! soluble matter of which a great pro- 

I iortion of the water passing into the loch is iinjiregnated. The 
oeh abounds m Scirpus lacustris, Arundo PhraymiteSj Nuphar 
lutfaj Nymphaa nlba, and various species of Potamoycton, &c. 
The locality was generally visited in the beginning of July; 
nothing peculiar had ever been observed till the summer of 18-iG, 
when my attention was arrested by a peculiar apjiearanec of the 
water, esjiccially near the edge, but extending also some distance 
into the loch. Numerous minute bodies with a spherical outline, 
and varying in size from ^*^th to y ^th of an inch in diameter, 
were seen floating at different depths, and giving the water a pe- 
culiar appearance. In some places they were very densely con- 
gregated, especially m small creeks at the edge of the loch. A 
quantity was collected by filtration through a piece of cloth, fuid 
on cxauunation by the microscope, there could be no doubt that 
the production was of a vegetable nature and a species of Rtvu- 
laria ; one however unknown to me, and not agreeing with the 
description of any species, described in works to which I had 
access. Specimens were sent to the Rev. M. J. Berkeley; he in- 
formed me that the plant belonged to the genus mentioned, and 
stated it to be Rivularia eehmulata, E. B. Along with it, but in 
very small quantity, I also found another plant, the Anabaina 
Flos^a^ua, Bory. 

In tne first week of July 1817, the same species were observed 
sinfllarly associated, but the Anabaina was now more plentiful, 
without however any apparent corresponding dimmution in the 
quantity of the Rivularia, 

In July last (1848) it was observed that the Rivularia was as 
rare as the Anabaina had been in 1846 ; to the latter consequently 
the water of the loch now owed its colour, which was a vciw dull 
grwn ; the colour however becomes brighter when the plant is 
dried. In neither of the seasons mentioned was it in my ^wer 
to make any observations on the colour of the loch earlier dr 
later thlin the date above-mentioned, consequently nothing can 
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be added respecting the comparative development and pro^esa 
of the two plants at other seasons. 

Two other smaller lochs in the ^ainc vicinity were not observed 
to present any appearance of the productions in question. 

In connection with the subject of this short notice, it may be 
stated, that during a visit to Ben Muich Dhu in 1846, the appear*- 
ance presented by a patch of snow at 3500 feet of elevation, at- 
tracted attention. It seemed as if sprinkled over with soot; a 
quantity of the black mutter was collected, and found to Consist 
in part of the following Dialomacetf : Eunotia triodon, Navicula 
viridula ?, N, ciuDula ?, and Meridian circulare^ and along with 
them Protococcus nivalis in very small proportion ; the remain- 
der consisted of inorganic matter, the nature of which was not 
ascertained. 


III. — Stirpes Cri/ptopauKV Sarniensns ; or Contributions towards 
the Cryptoganiic Flora of Guernsey. By the Rev. T. Salwky, 
Oswestry*. 

So much has been done by Mr. Babiugton in his ^ Primitiic 
Flone SarnicBB^ for the illustration of the phsenogamous flora of 
the Channel Islands, that perhaps a brief notice of the crypto- 
gamic botany of one of the islands of this group may be accept- 
able to some of the Members of the Botanical Society. Guernsey 
does not appear to be very prolific in ciyptogamic plants— a va- 
riety' of causes tend to produce this result — the open nature of 
the country; the great jiaucity of wood; the general dryness of 
the soil from the circumstance of all the rocks being of the pri- 
mitive formation ; and the very great proportion of the land 
being under the cultivutioii either of the spade or plough; all 
these circumstances are inimieul to the growth and perfect deve- 
lopment of cryptogamic plants. There arc no woods iu the 
island, and the soil even of the orchards is in general under the 
culture of the spade. It is at onoe evident therefore that the 
great variety of Agarics, Buleti, and the innumerable other Fungi 
which ore found so abundantly in the extensive woods and rich 
pastures of England, have no corresponding habitats here in 
which to grow. The same reason limita the number of Musci, 
Hepaticic and Jiingermanniee, whilst from the few brooka ^d 
ponds which arc found iu the island it is equally Jbopel||as to ex- 
pect a great number of freshwater Alg«B, Even the.ndiensdo 
not exhibit that luxuriance of growth which we find in the deep" 
wooda and glen§ of the Cambrian mountains. Thuj^be com* 
nion Parrnelia sa^ia/tlis is seldom found here in fruity the few 

t Head before the Botmiienl Sociely of Kdlnburgh, Nov. Olh, 
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meagre aj^imeua of Sticta putmonaiia are also without apo- 
thecia. The abundance of their orchards led me to expect that 
I should discover here the Pannelm chrysophihalma which is 
found in the south of England ; but my researches failed in dis- 
covering more than a single specimen of this plant in an orchard 
in Sark. My friend Mr. Lukis some years ago onc(i found also 
a single specimen of the same plant in the northern part of 
Guernsey. This island however possesses much to interest the 
lichenist from more northern regions. He will find here abun- 
dance of the Roccella tinctoria, and will also meet with Lecanora 
milvina, Letndea Salveiiy Parmelia leucoinelas, Sticta aurata, and 
Porina pustulata of Ach., — a plant hitherto a stranger to our 
Rritish flora. 

In the minute epiphyllous fungi the island is more prolific 
than I have found any locality of the same extent in England — 
some few species are in extreme abundance and vitiy fine, as the 
Puccinia Cotyledonu and Jlictdium Bunii — the Dothidca rubra 
also is much more highly developed than I ever found it in En- 
glandj thus showing the influence of a southern climate on this 
class of plants. There was one circumstance however with re- 
spect to this tribe of plants which much struck me. In Shrop- 
shire and Herefordshire, as well as ui \\%les, it is perhaps not 
possible to find a sycamore-tree of wliicli the leaves arc not 
blackened with numerous specimens of the Rhytisma acerinum ; 
whilst in Guernsey I could not even detect a single specimen, 
although I examined every tree I met with after my attentUm 
was attracted by this circumstance. The leaves of every sycamore- 
tree in the island are as perfectly free from this discolounng epi- 
phyte as those of the plane-tree. One or two of the Uredines 
which I have sent to Mr. Berkeley he thinks may prove to be 
new species. Amongst this tribe of plants he has already named 
as new the Depaspa Caries on the leaves of the common fig-trae, 
and the Ustilago Salveii on young plants of Dactylon glomeratus. 

The richest part of the cryptogaraic flora of Guernsey will 
doubtless be found in the marine Algie. Were any one well ac- 
quainted with this department of botany to be long resident here, 
1 feel little doubt that some interesting discoveries might be 
made. The few opportunities I have had of studying them from 
shoH and occasion^ visits to the sea -coast, and this in only one 
or two localities, have given me little opportunity of becoming 
much aeqtuinted with this branch of botany; whilst dunng 
the time of my residence in this island, the state of my health 
confined me so much to the house, that my botanical researches 
in evety branch were greatly interrupted. Tlic list therefore 
which 1 have sent yew is only to be considered as ^'contribu- 
tions towards the cryptogamic flora of Guernsey, of which it is 
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hoped that some native of the island will be indaced to give ub a 
more complete account, for what a stranger is enabled to discover 
in a brief visit can only be a small portion of the botanical trea- 
sures of the island. 

I feel that 1 cannot conclude this short notice without ex- 
pressing my best thanks to my friends Messrs. Borrer, Berkeley, 
Ralfs and Wilson for kindly naming such specimens as I was m 
doubt about. 


List of Guernsey Cryptogamic Plants, with a few notices upon 
some of them. 

Musci, 

Phoscum ciispiim ; fi. rostcllntniii. churchyard and upon e1m*treea at 
Hubulatum. the bottom of the Rohais road. 

Pottia Heiinii. llocka in the parish Orthotrichum tenellum. Do. do. 


of St. Peter dll Bois on the coast. 
GymnoBtomum fabciciilnre, Hook. 

and Tay. in part (lytlson). 
PliyBcomitriiun eiicctovum, Uruch 
and Schiviper^ var. {^Wilson). 
Gymnostomum pynforme. 

microfltomum. 

Weiseia fugax. In a cave atrt^etit Bo. 

controvorBa. 

Grimmia pulviimta. 

maritimn. 

Cerntodon purpureus. 

Td^hostumum caneaceiiB 
Diciaiium bryoiden. 

adiniitoidcH. 

taxifoUum. 

squarrosuin. 

fiexuoBiiin. 

scopaiiiim 

betel omalluni 

(’ampelopus dcnsiis. Jerbourg. 
'I'ortula muralis. 

luralin , (i. iicvipila 
aloidcs. 

Polytrichum commune. 

junipeiinum 

oloiucs. 

Rntosthodon Templeton!. Road lead- 
ing do>^n to tV^tit Bo from the 
east. 

Funuria hygrometricn. 

Orthotrichiim diaphaniun. Catel 


Bryum orgenteum. 
capillare. 
ciPBpititium. 

ery throe arpon. Walla about 
St. Peter’a Port. 

Iigulatum. 

hornnm. 

cuspidatum. 

Bartramia pomiformis. 

Ptcngonium liliforme. 

gracile. 

Hypnum Berpens, 
punun. 
plumoBuni. 

801 ICQUin 

alopecurum. 

myoBuioides. 

prohferum. 

prteluugum. 

rutubuhim. 

ruscifolium. 

striatum. 

cuapidatuin. 

triquetrum. 

Bipiarrotum. 

fdicinum. 

Bcorpioidcs. 

cupreBBifortn«. 

pumilum. 

TeeHdalii. Cave in Petit Bo. 
veaupinatum. Jerbourg* 


Kiccia crystullina. 
lomcllosa. 

Anthoceros punctutuB. 
Marchantin polymorpha 


Lfepattca. 

Marchantiu homisphicrica. 
Jungcimannia bicuBpidala. 

pitflilla. 

albicans. 
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Juiigerntannm complnnata. 

polyanthos. 

viticulosa. 

bidcntata. 

heterophylla. 

Berpyllifoliu. 


Juiigermannia dilatata. 

tumuiisci. 

fi. moniletiHis. 
epiphylla. 
furcata. 


Licfienes. 


Ufltiea plicata 
Evernia flavicans. 
Uamulinu calicaris, 

a. finxinen. 
p. fastigiuta. 


Kamalina pollinaria. 

polymorpha. 
BLupuloiuni. 
lloccella tinctoiiu. 

lucifoiiTiH. 


I cannot agree with the authors who unite these two plants. 
If interniecliate states arc to be considered as a sufficient ground 
for uniting what have hitherto been considered distinct species, 
then must a great many more of the Cladonia be united than is 
now done, for betwcim the greater part of the different species in 
this genus there are so many intermediate states, that it is ex- 
tremely difficult to know to what species to refer many speci- 
mens. Manufacturers have noticed that the tmetoria la very 
superior as a dye to the fuciformis, and my friend Mr. Lukis has 

f ointed out to me a distinction between these two plants which 
was not before awai’c of, but which the examination of a great 
number of specimens enabled me to confirm ; viz. that the sap of 
tinctona is of a deep yellow, staining the fingers when gathered, 
whereas that of the fucifonms is not so. It is perhaps to be re- 
gretted that chemical tests have not been resorted to in endea- 
vouring to distinguish between nearly allied plants. 


Cctraria sepincola. 

Peltigcia reBiipiniila. 

fi. parilis. 
caiiina. 

i9. pubilla; spurm, Aih 
nifcscens. 
polyductyla. 

Sticta Burata. Jerbourg, Mr. Lulus, 
on the rocks N.of the Eporqucrie, 
Snrk, 7’. S. 

Sticta fuliginosa. 
limbata. 
scrobiculata. 

. pulmonaria. 
glomulifera. 
herbaoea. 

Parmelia perforata, 
pcrlafa. 

Hliacea. 

Borreri. 

Baxatilia. 

/9. omphalodet). 
y, Bulrata, Ft. Htb. 
pbyBodea. 


Parmelia olivacea. 

cuperntu. 
rugosu, FI. Ilih, 
coiiRpersa. 
parictina. 

i. concolor; candelaiia, 
Ach, 

laevigata, Ach. & E. B. 
scortea, do. 

chryaoplithalnin. In an or- 
chard at Sark, 
leucomela. Jerbourg and 
S.W. point of Roequaine 
Hay, mr. Lukts, 
ciliaris. 
aquila. 
piilverulenta. 
apecioaa. 

Btdlnns. 

p. hispida; Lichen tend- 

luB, H, 

rroBii, Suppl, to E, Bot. 
2807. 
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There are taro varieties (unless indeed they are distinct spe-^ 
cies) of this plant in Guernsey. In the one the thallus exhibits 
the same loose mode of growth that it does with us in England 
and Wales, but has no sorediac ; but in the other it adheres so 
closely cither to the rock or tree on which it grow s that it is very 
difficult to detach the specimen. The surface too of this latter 
var. ?, and not the edges, is copiously sprinkled with sorcdiie. 
In the description given of the erosa in the * Suppl, to E. it 
18 observed, that sometimes the edges are raised, and producing 
mealy granules on the under side, assume, although not hollow, 
an appearance approaching to that common in P. tenella,^^ The 
sorcuise however of the Guernsey var. of this plant are on the 
upper surface of the thallus. The hue of the thallus too, which 
is of a very pale whitish green, and its being more frequently 
found investing the dark crevices of rocks than growing on trees, 
seems to point out a difference of specu^s. The shields also of 
the former variety are decidedly black, whilst those of the latter, 
though very minute in my specimens, are of a brown colour. 
The former variety I have not found in fruit in Guernsey. 


Pamielia obacura. 

a. cycloselia. 
ulothnx. 
plumbea. 
lanuginoha. 
brunnea. 

pezizoid«a, Suppl. to E, B 


Puriiiclia craasa. 

coatxiuta. 

saxicolo. 

clpgaiiH. 

muioriiin. 

miniata. 


There is a very beautiful varietv of this plant forming ex- 
tremely thin extensive patches on the rocks of a blight orange 
colour. The thallus is almost wholly minutely granular, and 
without apothecia. To the naked eye it looks only like an orange 
stain upon the rock. 


Parmclia fulgciis. Downs near the 
sea on the N. of the island, Mm 
Luhi. 

Parmelia circinota. 
cervinn. 

/3. squainuluso. 
tartarca. 

carneo-lutea. On an elm- 
tree in the village above 
Saint’s Ray. 

Bubfusca. 

atra. 

cinerea. 

badia ; p. milvina. Jcr< 
boiirg. 
lophodes. 

? exifiiia? 

Trust carlilaginons, of a dark gi^vn 
colour, having somewhat of a 


leaden hue towards the edgts, 
when dry. Apothecia hemisphe- 
rical, dark brown, with u raised 
somewhat crenulate border of a 
lighter hue than the thallus. On 
the rocks at Dixeart Ray, Sark. 

Parmelia hnernatumma. 
varia, and 
b. polytropn. 
vitellina. 
ferruginea. 

Bordida ; a glaucoma. 

sulphnrea. 

impolita ; Arfliunia prui- 
nosa, yft7/. 

Bcriiposo. 

Gynlccta ciipnlnris ; Lichim marinu- 
reus, E. B. 

Clndoniii cndi\iivfoli^. 
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Cladonia «leic«rn{t. 
pyxtdata. 
iimbriata. 
furcata. 
rangiferina. 

gracilis ; b. hybrida ; cervi- 
coriiis, E, B. 

Bieoinyces rufus, E, B, 

nnomalus, FL Hih. 

Biatota atrnrufa. 

vernalis ; a luteola 

A very beautiful state of this witli 
reddisli shields which are often 
proliferous, and with a waved bor- 
der, grows on deca)iiig tufts of 
thrift in Sark. 

Bifttora rivulosa ; a. saxicola. 

/9. corticola. 

? 

Between uliginosa and syuothea^ E.B. 
Crust dark green, consisting of in- 
numerable very minute granules 
or scales, forming a spongy crust. 
Apothecium black, globular, finally 
flat, and with a pole border usually 
sprinkled over with the minute 
scales of the crust. On walls. 

Bintora quemca. Barren, 
lucida. 

Salvcii ; Lecidea, SuppL to 

E, B. 

Lecidea canescens. 

vesicularis. 

albociprulebcens , Lecid. ci9- 
sia, Ach, 

coiitigua^ a. disciformis. 
lapicida. 

atru-alhn, e. subconcentitca, 
Lichen conceiUiicua,A' B, 
fuBco-atra. 
coiifluens. 
geographicu. 
preninea. 

enteroleuea, elicochroma. 


Lecidea albo-atra ; a. corticola. 

c, saxicola ,* eph- 
polius, E. b, 
snbuletoruin ; y. coniops. 
citniiclla; scabrosus, E. B. 
Umbilicoria pustulata. Near Petit 
Bo, Mr. Lukin.' 

Opegraplia saxatilis. 

Hciipta. 

deiulritica. 

Coniocarpon cinniiharinum. 
Sphajropnoron cumpressum. 
Kndocarpoii ininiatuin. 

pulchellum,7i^. B, SuppL 
2602. On some elm- 
trees in the lane lead^ 
ing from Havilland to 
Ferinain Bay. 

Sugedia fuscella. 

Pertusaria communis, 
fullox. 

pustulata, Ach, On an 
ash-tree by the side of 
the road at Rousaitre, 
Venucana epignea. 

mural is. 

iimbrina. 

rnaiira. 

nitida. 

epidermidis. 

f mnetifurmis. 
ciicocephala. 
viridula. 
ollvacea. 

acrolelld, Ft. Iltb. 
Collema nigrum, 
crinpum 
cristnium. 
laoeriim. 
subtile, 
miiseicolum. 

])licatilc. 
iiigrescens, 
ceranoideH. , . 


Chara vulgaris. 


Cystotelra gniiiulata. 

nbroso. 
Hatidrys siliquosa. 
Fucus vesicutusus. 
serratus. 
Dodosuii. 

caiialiculatus. 
Himnntholia lorca. 


Characea, 

Chara pvilchella* Saik. 

Alga, 

Lichina pygniicn. 

A lari a esculenta. 
Laminaria digituta. 

sacchanna. 

Chordaria flngelliformis. 
C horda filuni , thiiN. 
Dictyota (hchotomn. 
Furcfllaiia fahtigiatn. 
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Delcsseria rii^eifolia. 

Hhodomenia biHda. 

laciniata. 

jubata. 

pulmata; sarnionbis. 
Plocamium coocineum. 
llhodoint'la subfiiHcu. 

Laurencia teiiuissima. 

Chylocladia ovalia. 

articuluta. 

(Jignrtina pinpurascena. 

ChundruB cnupus. 

Gelidium corncum. 

Dumontia Hliformia. 

Porph>ra vulgaria. 

Ulva lactuca. 
linza. 
cnspa. 

Enteromorpha intcfltinali.s. 

Bangia fuscopurpiirea. Scarce. 
Codium tomentosum. 

Vaucberia veliitiiia, 
seasilis. 

Cladoatcphua verticillatua. 

apongiosus 
SphaceJaria acopniia. 

olivncoa In a cave near 
the gentlemen’s bath- 
ing-pluco, 

Ectocarpus littoralis. 

siliculoaua. 

tomentosuB. Grand Cobo. 
Polysiplionia fastigiata. 

thuyuidea. 

urceuiota. 

byaaoidea. 

fniticnluan. 

Dasyn coccinen. 

(’erainium rubrum. 

ciliatiim. 

GrifRtlisia equisetifolio. 


GnfHtliBia actoeea. Fermalii Bay. 

coralliiia. Bay under the 
Artillery Barracks. 
Caliihaninibn polyspermum. 

tetragonum. 

Roth I i. 

Conferva Linum. St. SampsoiiH. 
iprca. 
f'licicola. 
rupcatris. 
ghmcescens. 
arcta. 

fleMlOSQ. 

Zygnema nitidum. 

qniiiiniiin. 

Scytonema myochrus. This forms a 
velvety atratiim upon a bunk near 
the Hen at .leibourg. It is of a 
deep indigo colour. 

Lingbyu muralis. 

Oseillatoria nigra. 

Cliroolepua aureus. 

lolithus. 

Trentepohlia pnnmron. In a cavo 
beyond the bathing-place. 
Corynephora marina. 

Paluiella botjjoidea. 

ciuenta. 

Nojitoc commune. 

vcrrucosum. 
vulct in Saint’s Hay. 
Rivularia atrn. Grand Havre. 
Meloseira nuintnuloidcs. Brook in 
the N. of the island. 

Fragilaria pectin alia. In a well at 
St. Andrew’s. 

Diatoma feneatratum. 
flocculoaum. 

Ivy Castle. 

Goinnhoncma ampullaceiim. 
well at St. Andrew's. 


In a small ri- 


Ditto. 

Ditches near 


In a 


Fungi. 


Agaricus procerus. 

muscarius. 
coccjneuR. 
campestris. 

Georgii. St. Mui tin’s : sold 
in the market, 
orcades. 

Rotula. 

caulicinalis. 

Polyporus vulgaris. 

' Ribis. 

ulmariua. In an elm-tree 
in tlio village at Saint’s 
Bay. 


Thclepbora hirsute. 

Peziza cacalim. On pods of Mathiola 
sinuata. Portinfer. 

Cryptomyccs versicolor; c, viridii. 

St. Sampson's. 

Dacrymyces stillatus. 

Sphipria typliina. . ^ 

f ;raminis. 
oiiiceree, 
hedericola. 

confluens. On the decaying 
trunk of an ash^tree 
St. Andrew's parish, 
lata. 
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SpharU ooneentrico. 

M}Tiangium Duricei, Berk. 4* Mont. 

On Bdli-troea in Surk. 

Phoma nateriscuB. On Ileraclcum in 
Moulin Huet Day. 

Duthidea ulmi. 

rubrn. 

Lycoperdoii gemnintum , e. fiirfuia- 
C(?um. 

Scleroderma vulgaie. 

Erysiphc comtiiunia. 

Oidium moiiiloidrs. 

Arogma bulbosum. 

Puccinia grnininiH. 

nolygonoium, 

U'cbnidcjuinn. 

Cot} ledums, 
violarum. 

Fabae. 
pninoiuin. 
i^cidium Dunn. 

Inceratum. 
primula*, 
rubcllum. 
lanvinculncoQium. 
Pciiclynicni. FermiiiiiBay. 
DepQZca Carica*. On the leaves ol* 
tlic common fig-ticc. Berh MSS. 


Ustilago Salveii, Berk. MSS. On 
young plants of Dactylon glome-' 
talus. St. Martin's. 

Uicdo eompransor, 

Petrosehiii. On Stum lali- 
folium 

caiicina On Ci/pct us loiigus. 
billons. On Huniex ohlunfo- 
lifts. 

laniinculacearum. 

lubigo. 

cylimliospoin 

pol}goiu)ium. 

Bosa;. 
capr&ai iitn. 
legummosaium 
c.mdida. On Lepultum latijo- 
hum. (jiand Cubo. 
pmnubc. 
nypeneoium 

liilolii, /)ec. npiculosn, On 
Medicago deutu'ulata. 

. On Lotus hispid us. 

. Oil pea leaves — uoi ap’ 

pendiciilosa "-a vciy band- 
some species. 

ScillaiiuiK 


IV , — Oil the Structure and Habits of the Orobancliac(‘fr. 

\iy AiiTHUR IIenfhey, F.L.S. 

The discovery by Mr. Mitteu of the parasitism of Thesium, and 
the extension ot the same character among the llhinanlhacetc 
pointed out by M. Dccaisnc, have given additional interest to the 
study of parasitical plants, and I take advantagi* of an opportu- 
nity I had last summer of examining onr two common species of 
OrobanchCy rapum, Thuill., and minor , Suit., to call attention to 
some points connected with then* structure and mode of growth 
which do not appear to. have been noticed. 

. M. Duchartre published in the ^ Ann. dcs Sc. nat/ Sept. 1843, 
an account of the anatomy of Lathraa clandesttria, Linn., and in 
the ^ Ann. des Sc. nat.' Aug. 1845 of Orobanche Eryngiiy Vauch. ; 
and in the ^Ann. des Sciences nat.^ for Sept. 1847, M. Lory 
relates the results of his observations on the structure and phy- 
siology of Orobanche Teucrii, IIoll et Schultz., Galii, Duby, 
majoTy L.y brachysepala, Schultz., and cruenta, Bert., which, as 
faj as th^jy go, agree with what I have noticed in Orobanche 
ropaia and minor. 

The stems of these planls present in a cross section a very 
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large central cellular region or pith, composed of elongated cy^^ 
linurioal cells ; these pass gradually, without the intervention of 
a medullary sheath, into the woody region composed of a num- 
ber of hbro-vascular bundles arranged in a circle and forming a 
continuous envelope to the pith, no medullary yays existing. 
The wood, which is very deficient in quantity compared with the 
pith and cortical layer, contains spiral fibrous vessels, the turns 
of the spirals being sometimes in contact, at others widely scpa-i 
rated, not unrollable, and these are surrounded by elongated cy- 
lindrical cells with conical extremities. The wood passes insen- 
sibly into tlic cortical parenchyma which forms a very broad 
region, composed of cells resembling those of the pith, and it is 
clothed externally by a layer of epideinus, the cells of which 
have the form of elongated prisms. Stomates appear to be veiy 
rare ; 1 observed none in a number of portions of epidermis of 
0. rapum taken from all parts of the stem, but the cells were 
often filled with a brown resinous secretion. In 0. minor this 
secretion is less abundant, and I observed a few stomates here 
and there. In both species the epidermis is clothed with numc- 
ixms capitate glandular hairs ; these consist of filaments formed 
of three or four cells attached end to end and gradually dimi- 
nishing in diameter upward, terminated above by a globular 
body consisting of one, two or three cells, filled with a resinotis 
secretion. 

In full-grown specimens the lower part of the stem is enlarged 
into a bulbous expansion which appears to me to be a true titbevn 
It presents a central parenchymatous region, which by its en- 
largement forces the fibro-vascular bundles apart, so that they 
lie irregularly toward the periphery, beneath the cortical region 
continuous with that of the upper part of the stem. The vas- 
cular structures in the tuber consist, not of spiral vessels like 
those of the stem, but of longish cells, which from their varying 
direction have not been thrown into long ducts like the vessels 
above, by the absorption of their contiguous ends, but retain 
their cellular form, while the deposition of secondary layjets haa 
gone on to the conversion of the spiral into the reticulated struct 
ture. 

The stem and upper part of the tuber are furnished with fleshy 
scales which are composed of cellular tissue, and have Jibro-vas- 
cular bundles running into them from the woody zone. 

The roots bear some resemblance to those of Monocotyledons. 
They present a central vascular region composed of about four 
bundles disposed so that the vessels present a cross in the trana-* 
verse section, but the woody cells forming the remainder of the 
bundles are blended into a mass, well-defined at- the cireunife- 
renoe, where they are inclosed by the cortical layer. The vessda 
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of the roots arise from the bundles of the tul)cr and are of the 
reticulated kind ; the cortical layer of the roots is continuous 
with the cortical parenchyma of the tuber. 

These tubers of Orohnnche propagate by subterraneous buds. 
It is well kn(MtD that the plants often occur three or four ad- 
hering together, but I believe the reason has not before been 
shown. I found growing plants with the decayed tubers of the 
preceding year still adherent, and others which had completed 
their flowering, that had buds growing out from the base of 
the tuber. These buds were not axillary in appearance, for they 
arose quite below the lowest scales of the tuber, but it is reason- 
able to suppose that they hod originated from the axils of scales 
which had decayed. 

The most important point remains, viz. the mode of attachment 
of the pamsite to the foster-plant. I have only observed this in 
O. minor ; here the root of the Trifolium was traced into the sub- 
stance of the tuber ; its fibro- vascular structures become sepa- 
rated, and lose themselves by ramifying in the substance of the 
parasite. The union is completely organic, and m one speci- 
men examined the tuber had grown so much that the root of the 
TVifoliuMy which Was curved round the tuber, lay imbedded in 
a groove formed by the growth of tlie latter, but actual union 
only existed at the apex of the root which penetrated into the 
substance of the tuber. 

The point which has always struck me most in observing the 
parasitism of Orohanche is the small size of the root to which 
they are always attached, and it appears to me that there is much 
yet to b(i explained both in this tribe and in all the other root 
parasites. The presence of proper roots would seem to indicate 
that the parasites are not wholly nourished from the foster-pl(^nt, 
a conclusion which irresistibly presses upon us when we see a tall 
Orohanche some two feet high and three-quarters of an inch thick 
attached to a slender root not measuring a quarter of an inch 
in diameter. Their own proper roots in Orohanche are small and 
few ill number, and I believe that in 0. repum at least, the whole 
tober with its scales is an absorbing organ. My reason for this 
supposition is the condition of its tissues. The tuber and scales 
are composed almost wholly of succulent cellular tissue ; the epi- 
dermis resembles the epithelium of roots, and like it dries up and 
becomes discoloured very rapidly on exposure to the air. These 
structures are manifestly as well adapU d to the absorption of 
fluid nourishment as the' atirial roots of the epiphytic Orchi- 
tiabes^, ated I aee no dbjection to the assumption that they are so 
ediptoyed. 

question of the parasitism is not interfered with by the 
above proposition ; but we have to account for the assimilation of 
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the nutriment and the formation of large quantities of starch and 
highly carbonized resinous matters in plants devoid of leaves in' 
other green parts. Of this I can offer no explanation without 
going into hypotheses regarding assimilation in^ei|eral, which I 
am not willing to do heje ; I will only ol)8erve^,1^||t believe as- 
similation to be a process wholly distinct and indejxStKleiit of the 
respiration, liberating oxygen, in the green parts of plants. 

iHie specimens in which I traced the connection of the para- 
site with the root of the foster-plant were migle and small ; m 
other cases I found a group of two or three large specimens at- 
tached togetluir and to a decayed tuber, probably of the former 
year, and having no apparent connection with a foster-plant. This 
point requires further observation ; but these cases suggest that 
the seedling plant may require a foster-plant, while those pro- 
duced by buds from an old plant arc less dejiendent; just as the 
green parasites in tlic llhinantbaceie arc apparently independent 
after they have acquired a certain degree of development. 

The development of the ovary confirms Mr. Br()wn^s view of its 
structure, in opposition to the opinion expressed by Dr. Lindley. 
I have satisfied myself, by tracing the fonnation from the curliest 
stages, that the carpels stand fore and aft, and not laterally. A 
section of the perfect style also, just below' the stigma, exhibits 
two vascular bundles, one in front and one behind, opposite the 
sutures of dehiscence, so that the lobes of the stigma each be- 
long half to each carpel. The supposed analogy with Gentiaiiace» 
therefore falls to the ground, while that with Serophulariaceee is 
real. 


Y,— Remarks on the British Geodephaga ; with Notes on some 
Scydmienidae and Pselaphidie. By Dr. H. Schaum*. 

No attempt to reconcile, even in a tolerably satisfactory manner, 
the great difference which exists between the Usual English no- ' 
menclature and our own, has hitherto been successful.. Of the 
more numerous and difficult genera of insects, an understanding 
can scarcely be obtained without interchanging specimens or 
studying the original collections. The descriptions of tbe^ En** 
glUh writers, which perhaps may suffice to make known to the 

* Tranilated by Wm. S. Dnllaa, Esq., from the ‘ Entomolugische Zeitung' 
for February 1848, pp. 34-44, and communicated by lum, 

[Tlieso introductory remarks of Dr. Schaum apply only to Coleoptero, 
for Mr. Flenry Doublcday and Mr. Slainton have done much torectUy the 
uomendatare of the nocturnal smaller Lepidoptera, while Messrs. ShucKnrd, < 
F. Smith, Flaliday, Walker and others have laboured, and by foreign Works 
have determined the species of many groups of Hymenoptera and Diptera.] s 
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native collectors the comparatively few sperics of the scanty Bri- 
tish fauna, are not sufficient for the entomologists of the conti- 
nent, who have a richer field before them. Itocognition from 
descriptions, b^dcs, becomes still more difficult, because insects 
which arc rCrtSlfljlited by English writers under names given by 
Gyllenhal, IS^an, or other authors, are fretpiently incorrectly 
determined, and consequently cannot serve as starting-points for 
the settlement of the other species An iiiterelmiige of specimens 
has not yet been successfully introduced, for most of the English 
collectors, induced by the insular position of Great Britain, con- 
fine themselves entirely to the invi'stigation of their own fauna, 
and psually feci no interest wdiatcwer in continental insects 

A two months' residence m London gave me the opportunity 
of seeing the collection of Mr. J. F. Steplums frequimtly, and 
as the most liberal permission to make use of it was granted to 
me by the kind owner, I resolved to investigate; thoroughly some 
families contained in it, considering this more advantageous 
than collecting notes on individual species of dilfereut faiuihcH. 
I chose Carabici and Ilydrocanthan, with winch T am most con- 
versant, and m which I promised myself most success. I should 
willingly have investigated ^orne other groups, such as the Elaters 
and a part of the Palpicorties but my stay in Tiondon was too 
short, and my time too much occupied to admit of this ; arid be- 
sides, I dreaded making erroneous statements m many cases, from 
the impossibility of now and then comparing correctly deter- 
mined specimens of German species. 

It is to be wished that English entomologists, following Wal- 
ton's example, would set themselves to the task (and attend to it 
closely) of studying individual families, so us to bring about in 
them an agreement between the English nomenclature and that 
employed on the continent. Walton's laborious works on the 
British Curculionidas are published in Taylor's ^Annals of Na- 
tural History,' and I hope the ' Entoinologische Zeituug ' may 
soon give us translations of his last essays. 

I will now go tlirough the genera of Carabici in their order. 

Clicindela sylvicola, — The epecimen figured by Curtis, which is in 
the collection of Mr. J. F. Stephens, is a green variety of C. hyhrida, 
Dej. 'Hie true C. sylvicola, Dej , is not indigenous in England. 

Dtomitis fenestratm, Ste., is not fenestratus, Fab,, Dcj., but a va- 
riety of D. testaceus, Erichs., with a yellow spot on the anterior half 
of theel3rtra *. The type of the latter species is mixed with D. agilis 
in Stephens's collection under the names of D. agilis and mnridio- 
ndiSf 

J>. bipennifer is Sigma, Rossi, Dej. ; D, impunctatus belongs to 

• ITiii variety ii described by D^ean, i. p. 242, ns D. agilis, var. 

Ann, ^ Map. N. Hist. Ser. 2. Vol. in, 3 
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D. obscuroguttatus, Duft., spilotus, Dej. T>. angustatuB and maurus 
are not distinct, and both = D. maurus, St. 

Lamprias (Lebia) i^igritarsis does not appear to me to differ from 
L. cyanoccphala, nor L. rujipes from L. chlorocephala. 

Tarus humeralis is Dejean’s Cgmindis of the same i^amc. T. rnacu- 
laris and axillaris are matually identical, and perhaps only a variety 
of C humeralis with a daik led prothoiux , at all events quite distinct 
both from C. mnrularis, Dej , and (\ axillaris, Dej T, coadunatus, 
l(Evigatus, homag) irus and angularis nj^ain foim one species, which is 
identical with V homngrica, Dej T hasnlis is the Gyllenhalian spe- 
cies of the same name It appears consequently that there are three 
species of Cgmindis indigenous to England — C. humeralis,, homagrica 
and hasalis. 

Brachinus crepitans — To this specie^, the specimens named in 
Stejihens’s collection B immanilitorms, cxplodens and glahratus ap- 
peared to me to belong 

Almost the whole of the English species of the genus Dyschirius 
are known on the continent under other names ; only D. nitidus, 
politus, aneus and gibbus of Stephen*' aie, the fiist j^robably, and the 
three others certainly, the hke-naincd species of Dejean and Putzeys. 
Of the others, D. minimus is the same as I). gibbus , D. pusillus, ova- 
tus and thoracicus are not distinct from D (xneus , D iristis is a spe- 
cimen of the same species inclining, in colour, to blue; J), rufipes 
and punctatas are the same as D salinus, Schaum, Putz ; D arena- 
sus is an immature specimen of the tiuc D thoraeUus, Fab., Er., 
Putz * , D. cyhndrirtis the same 1) politus, and D. inermis, digu 
tatus and fulvipvs form one species, and are ulcntical with D. arena- 
sus, Putz. (non Steph.). Putzeys has been nii.sled, by an incorrectly 
determined specimen in lIojicV collection, into describing this marked 
species (which I found m plenty on the sea-shore near Swinemiinde 
in the summer of 1S4»5) as D. areuosvs, Ste. 'J'hc name D. inermis, 
under which Curtis has so beautifully figured it. will be retained 
for this species. 

The English specimens of \cbna Hindu all belong to N, lateralis. 
Fall. : the tiue N. livida is not indigenous in England. 

Hrlobia (Ncbria) lata, Newm., is, according to the original spe- 
cimens, only a rather large variety of //. brevicallis, and //. vari- 
cornis, Newm., is described from immature specimens of the same 
species H. athiops, Ste , is a large specimen of Gyllenhalii, Schonh., 
of which H Marshallana, Ste. (arctirn, Dej ) is an alpine form. . 

Leistvs nigricans, Newm. — The original is an old, dork specimen 
of L. spimharbis. L. Janus, Newm., is described from immature 
specimens of L, fulvibarbis, Dej Leistus mantanus, Ste., is a.very 
marked specie^ of this genus, apparently unknown on the continent. 
L. indentatus, Newm., is unknown to me, as I have not seen the bri- 
ginal specimen ; it is most probably not a distinct species, and the 
depression described merely accidental. 

• This wns the only bpecimini of this spcncs (i>. thjrncicus^ PabA in 
Stephens's collecUon , it is not rare in Enghmd however, uud has been taken 
by Wollaatou in great plenty 
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Tritnorphus acapularis and confinis, Stc , are the same as Pndister 
humeralisy Bon. , T. erro, Newm., is idenlieid with B. peltatits, 111. 

Badister suturalis . — The specimen oiigmally described and ligured 
by Stephens is a pietly variety of B unijmstulatu'iy Hon., ccphalotrs, 
Dej. The spepimens which Stephens subsequently leccived anil 
mentioned in the ' Supplement to his lllustratioiiH ’ are of a similar 
variety of D» hipustulatvs fo thu lattei species B jijtcrocep/ialus, 
Ste,, also belongs 

Epomis drcumscriptus, Diift , is not indigenous m I'mghind ; in 
Stephens’s collection I found under Uils name two diffcient Chlcrnii 
from the Cape 

Chlttnius fulgidusl Stc., is an immature spceiinen of C. melano- 
cornia, which has shrivelled in drying, C xanthopus, Ste . is a Nortli 
American species albcd to C. cobaltinus. 

Agonum austrincum is modestum, Dej. , ^1. fulgens, 8te , is iden- 
tical with A Kriccti, Pan/ . Sturm , A» phcicoUc is a detormed spe- 
cimen of Ay viduum , A viduiwiy Enchson's spenes of the same name. 
A. verautum, lave, emanjinatum , moestum, luyulnc and a/rum all aj>- 
peared to me to belong to A. mastum, Erich A, Bogcmanni I have 
not seen, the species nut being in Stephens’s eullecLion. 

A. quadripunctaium diflers entiicly tiom quadi ipviu'taturn, DcGeei, 
and appeared to me to lie A* fuliginosum, Knoidi , A consimi/c I look 
upon aa A, scitulum, Dej., and A, attatum, Ste , as graale, Sturm, 
Dej. ; A. piceum, Simpsoni, pullum, striatum and fuligmosum aic all to 
be united as A, fuliginosum, Knoch , A micaiis un sitoi corre- 

spond A. mica ns, Nicolai, VsV,, pelidnum , Duft., Dej., A. pitipes 
is the species so called by Dejean and Enehson A. fm^cipenne and 
grdcile belong again to Juhginosum , A prhdnum is Thorcyi, Dej., a 
species not rare in England ; A affine is the true A, pehdnum, Payk., 
Gyll., Er., pucUum, Dej. , A pusillum is a single minute specimen . 
and therefore difficult to determine ; perhaps it is also to be united 
to A . fhliginosum \ A. liuens- is the Gyllcnhalian insect of the same 
name. 

Odontonyx rotundicollis. Marsh., is the same as Olisthopvh rotnn- 
datus, Payk. 

Calathus apicalis, New^m , is dcseiibed aftei an immature specimen 
of C. tnelanoccphalus . C croropus and fusevs uie to be united with 
Cyflavipes, Payk., Sturm; C. ivfangulus is the genuine C./uscus, 
Fab.i Dej., Er. ; C. mollis is ochroptcrus, Dutt , a jdentitul species at 
Liverpool, under stones near the sea, C. nu/ngena, Haliday, is a di- 
stinct species which has been discovcied ui Ircl.md. 

*Platyderu3 ruficollis is Feronia (Fteroi^t.) dept essay Dej. 

Argutor inquinatus is a large variety of F vernalis, Dej. , A. ru/o- 
marginatus 3J\dvernalis are specimens of the same species of ordinary 
sUe; A. in^equalisy Scaksii and longicolhs aie varieties of A. longi- 
CoUia, Duft.* Sturm, ochraceus, Stuira, negligently Dej. ; A.jdiligmsis 
Ay strenuus. III., Paiiz,, Gyll., Dej.; A, intei'stinctus y ery- 
ihropuSy strenuus and pullus all belong to A. pygma’us, Sturm, Er., 
Btrenuua, Dej.; A. anthracinus is Feronia minor, Dej. 

Pogomti Burrellii is P. luridipennisy (iferm. ; P. chair eus and litto- 

3* 



30 Dr. Schaum on tfte'^BrUish Oeodephaga. . 

ralie correspond with halophilus, OeriQ., Dej. ; P, <£rugino$w, Ste., 
is the f^enuine P, littoralis, Duft., Sturm. 

Omaseus Orinomum is not to be divided from 0. Bulwerii ; the spe- 
cies is not known to me under any other name ; A, UBvigatus, Ste. 
is F. minor, Dej., again ; 0. rufifemoratus ifl a variety of O. nigrita 
with red thighs ; 0. tetricui>, Haliday, and O. rotundicollis, Ste., are 
F. gracilis, Dcj. ; 0 ajfinis is a monstrous specimen of O. melanarius ; 
Ftronta picea is picimnna, Duft., Dcj. 

Amara acuminata, obsoleia, similata, trivialis, vulgaris^ spreta, fa- 
miliaris, communis and tibialis, Ste., are the Erichsonian species of 
tlie same names , A. ovaia belongs to A obsoleta, as do also A, in- 
genua and subecnea of the Stophensian collection, but the descriptions 
of the two last in Stephens’s ‘ Manual ’ are repetitions of those given 
by Ericlison under those names. Stephens’s descriptions of A, mu~ 
nicipalis, brunnea, curia and patricia are also borrowed from Erichson, 
the genuine species of these names not existing in his collection. The 
specimen there marked as A. curta is a doik A. spreta ; the original 
specimen of the A. discrepant, Marsh., referred by Stephens to A, 
brunnea, isan^. bifroyia ; the Stephensian descriptions of A. munici- 
palia and patricia are not founded on specimens. The other species 
of the genua answer to ours as follows, viz. : A, nitida, 8te., is the 
true A, plebeja, Gyll., A. loivis and luvida belong to A. familiaris, 
A, convexior, plcbcja, obtusa and atrovanulea to A, communis, Gyll., 
and A, erythropa and injima to A. gemma, Er. , A, atra is a black 
variety of A, trivialis. A, laticollis probably the true A. nitida, Sturm, 
Er., and A. tricuspidata is a species unknown to me, distinct from 
A. tricuspidata, Dej., perhaps A. depressa, Er. 

Brady tu8 crassus is identical with A. consularis, B. marginatus the 
same as A patricia, B, torridus an immature female of A, apricaria, 
and B,fulvu8 and ferruginevs are mutusdly identical. 

Harpalus serripes, tardus and stygius belong to H. serripes, as do 
also H. fuscipalpis and tenebrosus, whilst //. rufimanus, fuliginosus 
and latus constitute the true //. tardus. 111., Dej. ; H. nigripe^, piger, 
anxius,femoralis, complanatu8,flaviventri8 and iuteicornis are all otaly 
alight varieties of H. anxius ; H. Iuteicornis for example being a email 
female, and H, complanatua and flaviventris immature specimens. //. 
thoracicus, depress^ and melampus are the same as //, aemiviolaceus, 
Dcj.; H. Petmi, rubripes, azureus, chloropterus, marginellus, fuluiptB 
and lentua are varieties, sexual or otherwise, of //. rubripes ; H, caffeir 
is the true //. perplexus, Gyll., Dej. ; //. rvfitarsis a small, and H, 
calceatus a large specimen of Anisodactylus binotatus. Upon the other 
Harpali I cannot venture to pronounce any opinion ; they are. mostly 
species which are rare in the north-east of Germany and are less 
Imown to me. 

Pangus scaritides, a single female, which has nothing in common 
'With Selenophorus scaritides, and appeared to me scarcely distinct 
from Actephilus pumilus, Ste. ^ 

Aetephilus vernalis is H, picipennis, Dej. ; A. pumilus is not kniiCwA 
to me with certainty. 

Ophonus stictus appeared to me to belong to H. monticols^ Dej. 
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(the genuine Carabus obscurus, Fab.); 0. punctatulus and nitidulus 
are mutually identical, and the same as H. punctatulus, Dej. ; 0. 

may perhaps he subcordatus, Dej.; (). /oraminulosus 
appeared to me to belong to punrticollis, Piiyk , Dej., and O punc^ 
ticeps to be a small variety of the same species, whilst 0. pvnettroUiSy 
subpunctatus and cribellum might answer for the //. brevicollis, Dej. 
I will not however give out these statements as absolutely certain. 

Stenolvphus Shrimshu anus might perhaps correspond with the S. 
melanocephalns , Findel, which is described by Dejeari as a variety of 
S, vaporariorum, but I am not convinced that it is so. 

Most of the specimens of Trechus dorsalis in the Stephensian col- 
lection belonged to Stenol. elcgans, Dej. ; echns parvutus is an im- 
mature St. dorsalis, Dej ; T fiavicollis is Aevp. hiridus, Dej., but not 
T> fiavicollis, Sturm ; T. nitidtfs is identical with the preceding ; T. 
mficollis is Brady rellus similis, Er., and T. placidus the Brady cellus 
placidus, Er. ; T. suturalis is yieup. cognatus, Gyll., Dej. 'Fhe spe- 
cimens with a reddish thorax which are mentioned in Stephenses 
descnptions belong to placidus, Gyll. ; I cannot distinguish T./ulvus 
from Acup. Harpalinus, Dej.; T. pallidvs is founded on immature 
specimens of the same species. 

T. brunnipes is a species of Bradycellus not otherwise known to 
me, nearly allied to B. Harpaltnus, and distinct from Stenol. brun- 
nipes, Sturm, Er. ; T. consputus and meridianus are the species so 
called by Erichson ; T. cognatus is nothing but a specimen of T*. me- 
ridianus ; r. aquaticus, with its varieties T. fuscipennis and tristis, is 
identical with T, minutus, Er., and T, lavis is a large specimen of the 
same species. 

Blemuspaludosus is Dejean’s Trcchus of the same name; B. pal- 
lidas answers exactly to the description of Trechus falvus, Dej., but 
does not agree with Tr pallidas, Sturm. Of the true B. longicornis, 
tSturm, 1 have seen no English specimen. 

hgmnesum nigropiceum is a very marked species, which was pre- 
viously quite unknown to me. 

Tachys Scutellaria is tlie same as Bemb. scutellare, Dej. ; T. bino- 
tatna and vittatus the same as B gut tula, Dej., Er. ; T. inermis, pu- 
ailhia, obtusus and gracilis belong to B. obtusum, Sturm, Dej ; T, mi- 
nutiaaimus and perhaps also T. minimus, Curt., which I have not seen, 
are identical with B. bistriatum, Dej. ; T. maritimus is not in Ste- 
phens’s collection. 

^Philochthua acncus is Bemb cencum. Germ. ; P. Doris, suhfenestratus 
and iiguttatua appeared to me to belong to B vulneratum, Dej. ; and 
P. guitvda to B, biguttatum. The tyjiical specimen of B. hcemorrhoum, 
is a B. guttula, Dej. Specimens of B obtusum have been con- 
founded with it by Stephens 

O^a currena is Bemb. pumtlio, Dej. ; 0. melanociphalus and tem- 
paatfvuB are the same as B. nufeacens, Dej. 

Peryphua fetnoratu^ and concinnus ajipeared to me to belong to 
Bemh, Bruxellense, Putz., and the second is ceitaiuly diffei'ent from" 
B. concinnvm of Putzeys. Under P. maritimus several species ore 
confounded ; of the four specimens in the Stephensian cabinet, two 
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belong to the preceding species, one to B. concimuni of Putseys, tthd 
the fourth to B. rupoftre, Dej. ; B. tptraspilotus is wanting in Ste- 
phens's collection Two specimens which Wollaston coinmunicnted 
to me under this name belonged to B. ruppstrp, Dej ; P, liUoralia 
js B. rupeslrc, Dej. : lunatus and vstus are B. lunaium, Duft, P, 

lunatus being established on immntuio and P. ustus on mature spe- 
cimens of that insect , P. deconis and albipcs correspond w'ith P, 
bruftnipeSf Dej , P albiprs being the young specimens , P, nitiduluS, 
Marsh., is P. rujipes, Dej., and P. ayihs the same as decorum^ 
Dej. On the other species of the genus Peryphus I cannot venture 
to give any decided opinion 

Notaphi/a unc/ulatus i« Rcmb. undulaturn, Dep, Er. ; N. ustulatust 
ncbulosua, bemipiinctatus and ohlupius—B vstulatum, Dej., £r. ; N. 
sfictus may corre‘'pond with the lately described N, Drjeanti, Putz. ; 
N Jumigafus is Dejean’s Bemhidium of the same name ; JV. epAip- 
pium— B. paUldipeune, Dej (non 111.), N. castanopterus is a pale 
variety of B, assimUc, Gyll , Dej., Ei. 

Lopha p(ccil(i=B. articulatum, Dcj. , (juadriguttata and quadri- 
mavnlata are Dt jean’s sjiccics of the same names; L. p//c/<rfl is a 
bluish sjiccimen of B rclerc , L. assitmhs^ B Dorisy 111., Dej , Er. , 
h pusilla and hnnun hoidnhs arc also the snne as B. Doris, 111. ; L. 
nigra ■= B Manuci kvimii, Sahib , Dcj , L, pulicaria and mmima^B. 
pvsillum, Gyll , Dej , L nann is wanting in Stephens’s collection; 
L Doris imd Spcii( 11 = B assimi/c, GyW., Dv], 

Tafhypus celcr = Bemb cvhre , T, (tcutus, Marsli., is an immature 
specimen of the same “^pceies ; 7\ properans, chalccvs and orichalcicua 
= B. vtdox, El , T bipunrtatusz^B. hip , Dej , &c. , T Morophanua 
and stnaliis=B. n'rosnm, Kr 

Bembidiinn tmprct^stwi is quite distinct from B imprissum, Dej.» 
being nothing hut an ill-jiiesei ved sjiccimcn of B. ftavipes. 

Notiophilus tihlaHs, Ste =-N. pa/usftis, Er., whilst N. pulustrxs of 
tlie Stephensian etillcLtion belongs to N, biguttatus, Er. 

[As Di. Seh.niin’s leinarks on the Hritish Water-beetles, which 
form a jiart of his paper in the * Entomologisehe Zeitung,’ have 
already appealed, in a more detkilcd foim, in this country (see Zoo- 
logist, ]ip. liS87 and it has not been considered necessary to 

reproduce them here ] 

Psitl.APHlD^ ANi) ScYDM^NJl>.«. 

Stydqiamus lujicornis, Denny, i.s nothing but the female of S. den- 
ticornis, I have compared two of the specimens mehtioned by Denny 
himself. 

8. Wighami, Denny (also iiccoiding to an original specimen whith 
K. Doiihleday communicated to me) is identical with S, anguhtna, 
Kunze. 'Plie species could not be recog^zed from Denny's imjierfect 
figure. u 

^ 8, puHctipennis, Ste., is a tiue 8, iollaris. 

' S, Dennii, Ste , as I had jnevion^Iy KU|)})oscd, is tlie male of iS. den- 
iicornis. Several s})ccies of tlii'* genus were incorrectly determined 
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in Stephens's collection ; the desciiptioiii* in his works however are 
not taken from tlieee specimens, but borrowed from Denny. 

Euplcctus Kirbii, Denny, of winch I have examined the original 
specimen in the British Museum, is not identical with E, signatun, 
as Erichson and Aub^ ‘♦ujipoae, but with E. Fit^rhcrl, Aube (Tischeri, 
Heer). Denny has overlooked the pit in the foichcad which charac- 
terizes this species. 

• Stephens refers the Euplcctus sanguineus, Denny, as a synonym 
to E. minutus of Mursham, but incorrectly , the specimen of the latter 
differs in nothing from nn ordinary E stgnufus 

E rujicornisf Stc., is synonymous with IC. nmbiquus, llcichb. 
Bythims grandipulpus , Ste., is the female of B Curlisn, Denny 
Bryaxis assiniilis, Cuit , 1 have not seen. 

The specimen niuned Bryaxis tnsignis, llcichb., in Stephens’s 
collection, does not agree at all with the true P. insignis, llcichb. 
(^Tyrus mucrona(us), but is the same insect as Bryaxis juncorum 


VI . — On the mode of growth in Oscillatoria and allied genera. 

By John M U.(\S., IViizancc*. 

Thk growtli of the lower Alga? by repeated transverse division of 
their cells is now a well established fact In the Dcsmidieie hud 
the Palmellefe this division is usually complete and gives rise to 
distinct individuals. In the latter family tlie eominoii gelatinous 
matrix mostly retains tluun in siudi elose connection that the 
entire mass is regarded as a frond, of wbieb the cells are only 
portions. The case is essentially similar in the Desmidiea \ but 
in them the common niulnx is so exceedingly thin that it can 
scarcely be detected, whilst the slighti-st touch scatters the cells, 
rendering their ludependcnee apparent, and hence each individual 
is considered a frond. 

In Tiresias and many other simple, tilamciitous Alga', the 
divided cells remain closely united, and form a jointed filament 
which continues to elongate until the cells cease to divide. 

I believe that in Oscillatoria we may trace a mode of growth 
of an intermediate kind and connecting these extremes. In many 
^ecies of this genus the stratum spreads with great rapidity. 
This rapid growth epnnot be caused by zoospores or grannies 
vegetating in constant succession, because, although the fila- 
ments vary in length, tlieir breadth is uniform. It does not de- 
pend on the simple elongation of the filaments, because, iii many 
apccie»> the filameiita always reiiuun short, notwithstanding the 
increase of the mass. 

The difficulty of tracing tlie grov\tli in Osnllatona is enhanced 
by iU cells being frecjuently confluent, or having tbcir divisions 

^ Read before the Botanical Socirt) »if Bduibuvgb, Dcccinkei 1 1, ISIS 
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marked merely by faint transverse strise. Still that the cells 
divide as in the other simple Algae will scarcely be contested^ if 
indeed the fact be not sufficientljr proved in those species which 
have some of the striae about twice the ordinary distance apart^ 
as is always the case when cells are dividing. 

In general the cells are indicated^ as 1 have just stated, by 
more or less evident transverse, straight stria; but at certain 
intervals the junction margins become rounded during division 
and the filament separates into distinct portions. All the Oscil- 
latone<Je have the filaments inclosed in sheaths. When the sheath 
divides togctlier with the cell, the original filamci)t at once forms 
two; and as this process is continually going on, we can easily 
conceive the rapid c\tcnsiou of the stratum consequent upon the 
progressive increase in the number of filaments. 

It may be necessary to mention, that it is easy to distinguish 
between a natural separation and a fracture. In the latter case 
the ends formed by violence arc abrupt ; in the former they are 
usually munded. 

AVhen, as in some species, there is a complete separation of the 
inteiTial filament unaccompanied by simultaneous division of its 
sheath, the latter retains the portions in connection. Lyngbya 
femiginea affords a good example of this kind, and as its fila- 
pients arj stouter than those of moat species of Oscillatoriafixo 
better 'filant can be selected for observation. If a portion of the 
stratum be examined, filaments of various lengths may be seen 
mingled together; but they arc all of the same breadth, although 
some of them are not longer than broad. 

When separated portions are thus held together by the sheath, 
there is generally u short interval between them. Whether this 
results from an elongation of the sheath or the mutual repulsion 
of the inclosed poitions is doubtful. 1'he latter I consider as the 
more likely cause. May it not be produced by an electric cur- 
rent developed at the instant of partition ? Perhaps the radia- 
tion of the filaments from the stratum, in some species of Oseil- 
latonay may be similarly accounted for. 

Mici'ocolevs is known by its numerous, short, simple Oecilla- 
/orifl-like filaments being contained within either a simple or a 
slightly branched, inflated sheath or fi’ond, ITic presence indeed 
of this common covering is the character which separates Micro^ 
colens from Osnllatona ; for the filaments and their manner of 
division are alike m both. 

In OsciHatoria the parted filaments are retained together 
merely by the common mucus which permits a comparatively 
wider range, and allows them to diverge m various directions. 
In Microcoleus, on the contrary, their freedom is restricted } the 
frond by its form and size keeps them parallel and binds them 
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in biindles. At the frond contains only one or two fila- 
ments (as correctly stated by Mr. 1 1 assail in ms ' British Fresh- 
water Algtfi ; but these dividing as in (hcillatoria, the inflated 
frond becomes completely filled and at length ruptured, when 
the filaments escape from it to form new plants. 

I intend in a future coinmumcation to offer some evidence in 
proof that the appositional branches in Rivularia, Calothnx and 
other genera arc merely modifications of the mode of growth here 
described. 


VI 1. — On the i^tructuro of the Teeth of some Fossil Fish of the 
Carbontfei'ous Period. By Prof. Owen, F.R.S. 

To the Editors of the Annals of Natural History. 

Gentlemen, 

In the interesting and instinctive summary of the modifications 
of the teeth in fossil fishes of the carboniferous period which 
Mr. M‘Coy has given m the ^Proceedings of the Cambridge 
Philosophical Society,^ June 1848, he notices a layer of true 
enamel in ' Centrodns/ which he says is quite distinct from 
that dense modification of denttrie, which, forming the polished 
surface of most fish-teeth, has been confounded witn true enamel, 
but which it is here proposed to call ^ ganoine * m future descrip- 
tions^^ (j). 65). I have long been in the habit of applying the 
term ‘ ganoinc ’ to the peculiar tissue which forms the enamel- 
like surface of ' ganoid scales / but, as the term has been pub- 
lished by me in no other way than orally in lectures, I should be 
willing to resign it for the new dental tissue which Mr. M^Coy 
professes to have discovered, if his claim to the discovery were 
sound. If I mistake not, Mr. M‘Coy first announced his discovery 
in your ^August Number' of the present year, p. 124, where, 
after animadverting on the frequent mistake of his new modifi- 
cation of dentine for true enamel, he says : “ The latter is, how- 
ever, secreted by a distinct organ (piite external to and indepen- 
dent of the dentine, while the false enamel, which I propose to 
call ' ganoine,' is merely [iroduced by the calcigerous tubes of the 
dentine becoming suddenly straight! r, closer and more numerous 
as they approach the surface (p. 124). 

In my * Odontography ' I defined what I believe to be the 
‘ ganoine' of Mr. M‘Coy in the following words : In some in- 
stances, as in the teeth of fhe flying-fish [Exocadus) and suckiug- 
fi^ [Remora), the substance of the tooth is uniform, and not 
covered by a layer of u denser texture. In others, as the shark, 
^phynena, &c., the tooth is eoated with a dense, shining, enamel- 
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like substance ; but this is not true enaniel, nor the product of a 
distinct organ ; it differs from the body of the to<3th only in the 
greater proportion of the earthy particles, theii* more minute dif- 
fusion through the gelatinous basis, and the more parallel ar- 
rangement of the calcigerous tubes ; but it is developed in and 
by the same matrix, and resulting from the calcification of its 
external layer, is the first part of the tooth which is formed 
(p. 8). I then go on to cite the fishes that have tme enamel, 
developed from a distinct organ (p. 9) : and the modifications of 
the enamel-like dentine are descrilxid at pp. 34, 54^ 56 et pas- 
sim^, To most of the modifications of dentine in fish-teeth I have > 
assigned and published names, e. //. ^osteodentine, ^ 'vasoden- 
tine,^ ' plieideritme,^ Mendrodentinc,^ ' labyrinthodeutine ^ if 
it be n*ally requisite to give a name to the modification of hard 
dentine above defined, 1 would suggest to Mr. M^Coy the de- 
sirableness of adhering to the terminology already in use. The 
term ' ganoine ^ is required for the cnamel-like tissue of ganoid 
scales, and that of Witrodcntiiic ' would have been the one I 
should bavc proposed for tlie tissue winch 1 bidieve myself to 
have first defined, had I not been checked by the observation of 
the very gradual passage of hard or true dentine into it in many 
fishes, and by the natural desire to reduce the number of new 
terms to the minimum which the exigences of science seemed to 
require. 

From the terms of the descriptions quoted from the ^ Annals 
and Magazine of Natural History,’ 1848, p. 124, and from the 
^Proceedings of the Cambridge Philosophical Society’ for June 
1848, anatomists might be led to cite the subject of them as the 
'ganoine of M'Coy but I am sure that gentleman is above the 
device by which small zoologists, of what our plain-speaking 
German brethren cull the ‘ Galtungsraacherei,’ endeavour to ap- 
propriate a iu‘w species discoven^tl and defined by another, by 
the mere imposition of a name. 

I remain, Gentlemen, your very obedient servant, 

Uichaud Owen. , 

• The texture of the tooth of Ctenodus is flcscribcd 08 presenting “ a 
coarse osseous atiuctuic at the base, supporting a dense osseous or enamel- 
likc layer,” p. 03. Alfliough in defining the obvious externa) characters of 
the tooth of Petalodiis the term * enamel ’ is used, I um careful, in describing 
tho structure, to state that the short teiminal branohes of the mediillaty 
canals, which di^tiibute the calcigerous tubes to the enaniel-iike outer layer, 
arc slightly bent downwards,” Sic.y p. 02 so that after the previous denni- 
tioii of the ^ enamel-like ’ substance at p. 8, no mistake could be inad^, 

t ‘ Odontography ' and * Lcrtiires on Vertebrala,’ tpm. i. p. 226. 
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VIIL- — Descriptions (;/ Aphides. By Francis Walker, F.L.S. 

[Continued fioin vol ii p. Ii)l ] 

5G. Aphis dirhoda, ti. s. 

This species feeds on the rose with Aphis RostCj and is some- 
times far moie numerous than that species in the spring and in 
the autumn, but its appearance is less regular , it frequents various 
species of rose both wild and cultivated, such as Rosa ccTitifolia^ 
R. cuninUy /?. cglantn^ia , and in the summer it migrates to dif- 
ferent species of corn and of grass [Secale^ Tribcuniy Avena, IIor~ 
deunij Bromus, Dactylis, Holcus, and Poa), and it fixes itself on 
the blades of these jilants, whereas^. Arena* prefers the llowcrs. 
Aphidiiis Averup, nn AHoiria, Asaphes aura, and Meyaspi/iis Car- 
penteriy arc its parasit(‘s, and these will be more jiarticularly 
noticed 111 another part of these descriptions. 

77/c viviparous wingless female. This sometimes rests through 
a severe winter under the rose-leav(‘s without being injured, and 
begins to multiply very early in the spring : it is oval, and pale 
greenish yellow • the fi'clers have pale brown tips, and are about 
one-fourth of the length of the body : the eyes are dark red : the 
month and the neetanes are pale yellow with brown tips, and 
the latter are about one-sixth of the hmgth of tin* body : the tip 
of the abdomen is brown • the legs are shorter and more slender 
than those of Aphis Ruscpy and the f(‘(*t are pale brown : it is also 
distinguished from that sjieeies by its paler colour, its shorter 
feelers, and its larger body ; the two kinds may often be seen 
together on one rose-twig, each surrounded by its respective little 
ones. 

The front is prominent m the middle between the eyes : the 
tubercles on which the feelers are seated arc rather less developed 
than those of the preceding species ; the fourth joint of the feelers 
is much shorter than the third; the fifth is shorter than the 
fourth ; the sixth is not half the length of the fifth ; the seventh 
is nearly as long as the third. 

The viviparous winged female. While a pupa it much resembles 
tffe wingless female in colour : its wings are unfolded m April or 
May, and then it is pale green : the ehest is buff ; its lobes are 
pale bixiwn : the feelers are brown, green at the base, and much 
shorter than the body ; the fourth joint is shorter than the third, 
and the fifth is shorter than the foui'tb ; the sixth is nearly half 
the length, of the fifth ; the seventh is a little shorter than the 
third : the eyes arc dark brown : the mouth has a brown tip : the 
nectaries are about ouc-sixth of the length of the body : the legs 
arc pale yellowish groen and rather long ; the feet and the tips of 
the thighs' and of the shanks are brown the w iiigs are colourless, 
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and nearly twice, the length of the body ; the wing-ribs and the 
rib-veins arc pale yellowish green; the veins are brown. 

Ist var. The feelers are black, and as long as the body: the 
nectaries are pale green with bifek tips, and about one-fifth of 
the length of the body. In the"||itumn. 

2nd var. Pale yellowish green : the lobes of the chest and the 
bl^t are dark gray : the feelers are green at the base, and longer 
than the body : the other limbs ai*e pale yellow : the tip of the 
mouth, the eyes, and the tips of the iKictaries are black, and the 
latter are nearly one-fourth of the length of the body s the knees, 
the feet, and the tips of the shanks are black : the wing-ribs and 
the rib-veins are pale yellow ; the wing-brands are pale brown, 
and the other veins are brown. In the autumn, when the winged 
females abound on the rose-leaf, and each of them is surrounded 
by a group of its white or pale green little ones. 

Variation tn the wnig-veins^ The second vein is forked, but the 
third is undivided. 

The oviparous wingless female. This species in its nuptial state 
is bom of the winged female during October and some part of 
November, and is very delicate and pretty : it has a pale lemon co- 
lour: the head is almost white* the eyes are dark red: the limbs are 
white : the feelers are blackish towards their tips : the tip of the 
mouth and the tips of the nectaries are black, and the latter are 
as long as one-fifth of the body : the knees and the tips of the 
shanks are pale brown ; the feet are black : the hind-shanks are 
sometimes pale brown. 

1st var. Green. 2nd var. Pale straw-colour. 3rd var. Buff. 
4th var. Light buff varied with pale red. 5th var. Rose-colour. 
(5th var. Saffron. 7th var. Orange. 

« The winged male. It paii-a with the oviparous female in Octo- 
tber and November, and is buff: the heaa, the disc of the chest 
pind that of the breast arc brown : the abdomen has a black line 
talong the back and a row of black dots on each side : the feelers 
black, dull buff at the base, and much longer than the body ; 
the fourtl\ vein is much shorter than the third ; the fifth is hanuy 
shorter than the fourth ; the sixth is less than half the length of 
the fifth ; the seventh is nearly as long as the third : the mouth 
IS pale buff ; its tip and the eyes are black : the nectaries are pale 
buff with black tips, and one-fifth of the length of the body : the 
logs, especially the thighs, are pale yellow ; the knees, the feet/ and 
the tips of the shanks are black ; the wing-ribs and the rib-veins 
ase pde yellow ; the wing-brands are pale brown ; the other veins 
are prown. 

Istwr. Pale orange : the head, the disc of the chest and that 
of the breast are black : the feelers are pale orange towards the 
base : the eyes arc dark red : the nectaries are dull brown, and ks 
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long aa one-fourth of the body ; the thighs ejf^pting the base 
are black. 

2nd var. The nectaries are yellow with black tips. 

57. AjjhiS^iivpuWy Fabr. 

Aphis AveruPy Fabr. Sp. Ins. u. 386. 17 ; Syst. Ent. 736. \3i , 
Ent. Syst. iv, 214. 21 ; Syst. llhyn. 21)7. 21 ; Gmel. cd. Syst^ 
Nat. i. 4. 2206. 5; Vill. Ins. 551. 50; Schrank, Faun. Boic.' 
ii. 1. 104; Stewart, ii. 110; Macq. Ann. Sci. Nat. 1831, 468; 
Kalt. Mon. Pflan. i. 108. 6. 

A, granariQy Kirby, Linn. Trans, iv. 238; Curtis, Journ. R. 
Agrie. Soc. vi. 

A. Hordei, Kybcr, G(tdi. Mag. 

A. cerenliSy Kalt. Mon. Pflan. i. 16. 6. 

BromnphiSy Aniyot, Ann. Soc. Ent. 2'^*^ sene, v. 479. 

This kind feeds on Srcalp cprecde, Triticnm asfinmy fee., Avma 
sativOy Danihunia strigosUy Hurdeum vulgar Py U. murinutny Bromus 
molliSy B. secahnuSj Dactyhs glomcratay Holcus lanatusy Ghjceria 
jluitanSy Poa annuay and on other grasses, and also on Polygonum 
Persicaria, 

The viviparous wingless female. When young it is dull pale 
yellow : the feelers are shorter than the body : the mouth has a 
black tip, and reaches the base of the hind-legs : the nectaries 
have also black tips, and are as long as one-sixth of the body. 

Ist var. The body is red. 2nd var. The body is dull green : 
the hind-part of the abdomen is red. 

When full-grown it is red : the feelers are black, and very 
nearly as long as the body ; the fourth joint is more than half 
the length of the third ; the fifth is much shorter than the fourth ; 
the sixth is hardly one-third of the length of the fifth ; the seventh 
is a little longer than the third, and about five times the length of 
the sixth : the front is convex in the middle, and has a very di- 
stinct lobe on each side, or in other words it is somewhat undu- 
lating, and has a projection in the middle and one on each side : 
the eyes and thennouth are black : the tip of the abdomen is com- 
pressed and curved : the nectaries are black, very slightly curved 
and tapering towards their tips, and between one-fourth and 
one-fifth of the length of the body • the legs are dull yellow and 
moderately long ; the knees, the. feet, and the tips of the shanks 
are black ; the shanks are very slightly curved ; the fore-legs are 
not very much shorter than the hind-legs. 

Ist var. The body is green, and varieties also occur with every 
tipt between t||^ colour and red. 

2nd. var. The disc of the body is blackish. 

Srd var. The logs are bright pale yellow. 

4th var, The thighs are black from near the base to the tips. 
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5ib var. TlieJfody is brown : the feelers are black, and longer 
than the body :^c tip of the abdomen is yellow : the uectaries 
are black, and rather less than one-fourth of the leiigHi of the 
body : the legs arc* black \ the from the base to the middle 

and the shanks except their tips we. yellow, 
f^th viij|fcThc body is dark grcicn : the feelers are dull green at 
tSTbaso ifcd as long as the body : the mouth is green at ^ the 
: the legs are pule green ; the feet and the tips of the thighs 
^d of the shanks are black. , 

Sometimes green and yellow an* variously mixed together in 
the body ; sometimes it is dull yellow, or pale n d, or red with 
the disc of the abdomen nearly black, and with the thighs black 
from the middle to the tips, or red with the head green, or green 
mottled with red, or nearly black, or with a slight metallic tinge. 
The young ones in the body are sometimes twenty or so in num- 
ber and of various size . the tubercles w|||ch support the feelers 
are short ; the second joint of the fei^U^rs is much shorter and 
narrower than the first; the third is much more slender than the 
second. 

The viviparous winf/cd female. It is brown . th(* lobes of the 
chest and a row of spots on (‘ach side of tlic abdomen are black : 
the feelers are black, and a little longer than the body : the mouth 
is yellow j its tip and thi; eyes are black : the nectaries are black, 
and as long as one-fifth of the body the ti[) of the abdomen is 
yellow : the legs are long and yellow ; the thighs, c*\cepting the 
base, the feet, and the tips of the shanks, are black : the wings 
are colourless, the wmg-ribs and the veins are pale yellow ; the 
wing-brands are pale brown. 

1st var. The body is reddish brown : the fore-border and the 
hind-border of the forc-cliest are paler : the abdomen is dull yel- 
lowish green with a row of very small black dots on cAch side : 
the feelers and the eyes are black, and the former are a little 
longer than the body : the mouth is dull green with a black tip : 
the nectaries ai’e a little more than one-fourth of the length of 
the body : the wmg-brands and the veins arc brown. 

The thighs are of a deeper black and the shanks of a brighter 
yellow than those of the wingless female. The red colour of this 
species becomes much brighter when it is preserved in Canada 
tilaam. The colour of the pupa is more often red than that of 
the wingless female, and the nectaries of the latter are somewhat 
shorter than those of the former. 

2nd var. The body is green with a slight bluish tint : the disc 
of'the head and that of the chest and of the bre^ are red : the 
month is dull gre(*n with a black tip : thencctarnPare as long as 
one-fourth of the body : the thighs are green towards the base. 
The structure of the wings d(>cs not serve to distinguish this fitim 
the preceding species. 
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58. Aphu Hieram, Schraiik^l- 

Aphis Hmacii, Schrank, Faun, lioic. 11 . 121 . Kalt. Mon. 

Man. i. 17. 7. 

The following plants are lJ|j|<^ooJ of this species : Ilieracivm 
sylvaticurriy H. sy/vestre, If. muro) tiniy H. Vilosclla, H. Sphondy- 
liutny Crepis tectorum, and other specie's, ('arduus, ArcShu^ 

Ballot a nigra, (hchorium Inlyhus, 0. Endicia, 

The viviparous wingless female. When young it is ycllou^, 
elliptical, shining, and covered with short hairs - the feelers unfe 
black, jiale yellow at the base, and longer than the body : the. 
eyes are dark red : the mouth is pale yellow ; its tip is black : the 
nectaries arc dull yellow, and as long as one-sixth of the body ; 
their tips are black : the legs are dull yellow, and moderately 
long; tile feet and the tips of the shanks are black. 

Ist Var. Pale red.* 

2nd var. Tinged green : the feelers are shortiT than the 
body. 

3rd var. Feelers yellow; tips of the joints black. 

When full-grown it is oval, slightly convex, smooth and 
shilling, pale gn'en, or pale reddish green, or n‘ddish yellow : tin*, 
feelers are very pale green or dull yellow with black tips, and a 
little longer than the body • the eyes are black • the mouth and 
the nectaries are pale yellow, or very pale green, with black tips ; 
sonifftimes the latter arc black excepting the base whicli is pal(‘ 
green ; they are nearly as long as one-foui*th of the body . the 
legs are pale yellow or very pule green ; the feet and the tips of 
the shanks, and soinctnncs ako the tips of the thighs, are black. 

ist var, Bright yellow : the limbs are pale yellow ; the tips of 
their joints and the nectaries are black. 

The" viviparous winged female. The pupa is grass-green, rather 
long and narrow : the feelers are black, green towards the base 
in the young ones, and a very little longer than the body : the 
mouth is dull green, and reaches near to the base of the hind -legs ; 
its tip and the eyes are black : the nectaries arc black and about 
one-Rixth of the length of the body : the legs are dull green ; the 
thighs are pale yellow towards the base ; the feet and the tips of 
the thighs and of the shanks arc black : the rudimentary wings 
are green : sometimes it is pale green, and its limbs are still 
paler : When full-grown the legs are black ; the base of the 
thighs and the shanks except their tips are yellow. 

When the wingvS are unfolded it is black and shining: the 
abdomhn ift dark green : the feelers are slender and much longer 
^than the body . the mouth is pale yellow ; its tip is brown : the 
ne^at^efi are black, and nearly one-fourth of the length of the 
body : the legs are long and pale yellow ; the thighs, except the 
ibsise/ the feet, and the tips of .the shanks, ai-e black ; the wings 
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are colourless, aM twice the length of the body ; the wing-ribs 
are pale yellow ;^he wing-brands are pale brown ; the veins are 
brown. 

Ist var. While a pupa it r^|||^^lcs the wingless female in 
colour, but when the wings arc unfolded it is dull green or 
ffl^nish .jrtilow : the discs of the head, of the chest and of the 
bnlMt are nlack, and the abdomen has a row of dots on 
side : the foolers are black and as long as the \)ody : the 
mouth is pale yellow ; its tip and the eyes are black : the legs 
arc also pale yellow with black foot and shank-tips. 

2nd var. The body is black : the fore-border and the hind- 
border of the forc-chest ar(‘> green : the abdomen is green with 
black cross-bands, and has a row of black sjiots on cacli side : the 
feelers arc a little longer tlian the body • the month is pale green ; 
its tip is black ; the nectaries are about one-fifth of the length 
of the body : the legs are yellow ; the f(i|t and the tips of the 
thighs and of the shanks, and nearly the whole of the hind-thighs 
are black. 

Variation m the wing-veins. The lower branch of the first fork 
is wanting. 

The front of the head is prominent in the middle, and has a 
tubercle on each side for the support of the feelers ; the first joint 
of these organs is longer and narrower than the tubercle on which 
it is seated ; tlic second is shorter and much narrower than the 
first ; the third is nari’ower than the second ; the fourth is shorter 
than the third ; the fifth is shorter than the fourth ; the sixth is 
about one-third of the length of the fiftli ; the seventh is longer 
than the third : the tip of the abdomen is compressed and very 
slightly curved. 

69. Aphis Asteris, n. s. 

The viviparous wingless female. It is oval, slightly convex, dull 
olive-green, very much tinged with red especially round the bor- 
der, covered with white beneath and sometimes above : it hap a 
row of impressions on each side of the body, and these are most 
distinct towards the head : the feelers are black, yell6w near the 
base, and longer than the body : the eyes are dark red : the mouth 
is dull yellow ; its tip is black : the nectaries arc black, not curved, 
and about one-eighth of the length of the body : the legs are long 
and yellow ; the feet and the tips of the shanks and of the thigh^ 
are black. When young it is paler and more linear, and some- 
times green. Abundant on' Aster tnpolium^ on the^shore near 
Lancister and at Holywood, near Belfast, in tjie autumn. " 

Ist var. Almost black, especially towards the" fore-chest and 
the head. 

The front is slightly concave in the middle, and convex 
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each side at the base of the feelers, but having no tubercles ; there 
is a very little bristle ou each side of the front ; the feelers are 
shorter than the body ; the fourth joint is hardly shorter than the 
third ; the fifth is much shortly than tlic fourth ; tlie sixth is 
less than half the length of the fifth ; the seventh is full thrice 
the length of the sixth : the back is aJorruid with six or eight 
irregular lines of black dots the tip of the abdomen is com- 
pressed, but very sliort : the fore-legs are not much shorter (haQ^, 
the hind-legs ; the shanks are v(‘ry sliglitly curved. 

60. Aphts Lactucep, 

Aphis Lactnea^y Lmii. Syst. Nat. ii 335. 14; Fabr. Ent. Syst. 
iv. 220. 52 ; Syst. Rliyn. 301. 52 ; Reaum. Ins iii. t. 22. f. 3-5 ; 
Ginel. ed. Syst. Nat. i. 2205 , Rossi, Faun Etruse. 26f. 1401 ; 
Schrank, Faun. Roic. 1. 120; Fonseol. Ann. Soc. Ent. x. 170. 
10; Kalt. Mon. Pflan.f 37. 25. 

A, liihis nigriy Sir Oswald Mosley, Gard. Chron. i. ()84. 

This sjiecies feeds on the following plants : Sunclius olei'a- 
ceuSy S, asprVy N. arvonsis, Lactura nfcraceay Crcpis tectorurriy 
Pierts echtotdesy lithes nignwi, ii, nibfum, Ii. grossularidy R, uva 
crispa. Like A. Berbcndis it differs from tlie other species of 
Aphis in having spindle-shaped nectaries. 

The vivi 2 )arous wingless female. This is luitched from the egg 
in March on R. nigruniy R. grossmlana, and more* rarely on R. 
Tuhrum. At this time and when >ery young it is hglit lively 
green, shining, half-traiisjiarent, rather long, sliglitly convex, 
and has three rows of minute tubercles along the back the head 
is almost white : the feelers are wlnte at the base, brown towards 
the tips, and rather more than half the length of the body : the 
eyes arc dark red: the mouth and the nectaries are white with 
brown tip.s, and the latter are about one-seventh of the length of 
the body : the legs arc almost white , tlie shanks are bristly ; 
their tips and the feet are pale brown. 

1st var. Dull dark green with still darker limbs : the feelers 
are a little shorter than the body, and the nectaries are about 
one-eighth of its length. 

When full- grown it is deep grass-green, oval, and shining: 
the discs of the head, the chest, the brea.st and the abdomen are 
black, and there is a row of black spots along each side of the 
latter ; the feelers ai-e black, and as long as the body : the nec- 
taries are black, spuidle- shaped, and nearly one-fifth of the 
length of the body : the legs ar^ black, long, and rather stout. 

1st var. Green, dark green / beneath, shaded with black or 
flometimes all black above ; the feelers are a little longer than 
the body : the mouth is green with a black tip : the nectaries 

Ann. ^ Mag. N. Hist. Ser. 2. Vol. iii. 4 
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mv. cylindrical and about onc-sixth of the length of the body : 
the thighs arc green toward^j the base. 

2nd var. Pale green, elliptical, convex, smooth, and shining : 
the feelers are pale yellow : the tkps of the joints arc black : the 
nectaries are about one-sivtli of the length of the body; their 
tips are pole brown : the legs are pale yellow ; the feet and the 
tips of the shanks are black. 

s- 3rd var. Pale lively green, oval, not sliinmg : the head and 
the limbs arc white, hut tinged with green: tlie feelers arc 
shorter than the body, tlie tips of tlieir joints are soinetimea 
black, as are also tin* tip of the mouth, the knees, the feet, and the 
tips of the shanks. 

4th var. 1'hc Iiody is of a fresh light green colour, but not 
shining; it lias a whitish tinge esjieeially towauls the head, and 
18 sometimes mottled with white or with pale red : the feelers arc 
pale yellow, and nearly as long as the^body; tbc tips of the 
joints are black : the eyes are dark red : the mouth is pale yellow 
with a black tip, so also arc the nectaries, w hich arc nearly one- 
fourth of the length of the Jiody : the legs are pale yellow ; the 
feet and the tips of the slianks are black. 

5th var. Of a clear white colour. In tlie autumn on (}repis 
tectoria. 

The vitiparov.^ winged female. Green : the head and the fore- 
chest above' are dark green : tlie disc of the middle chest and 
that of the middle bri'fist are almost black, and there are black 
bunds across tlie upper segments of tlic abdomen : the feelers 
are black, a little longer than the body, pale yellow tov^ards the 
base which is dark green : the eyes are dark brown : the mouth 
is pale green with a black tip : tlie nectaries are pale green with 
browm tips, and about one-fourth of the length of the body ; 
the legs arc pale yellow, long and slender , the feet and ♦he 
tips of the thighs and of the shanks are brown : the wings are 
colourless, and about tw lee the length of the body ; the nb-vems 
are pale green; the wing-hrands are pale buff; the veins are 
brown. On the sow-thistle at the end of April. 

Wliile a pupa it is green and rather flat ; the feelers are dull 
pale green, and a little longer than the body ; the tips of the 
joints are black : the mouth is green with a black tip : the nec- 
taries are spindle-shaped, rather dull buff, and about one-sixth 
of the length of the body : tlie legs' are dull pale green ; the 
knees and the tips of the shanks are brown. 

Ist var. The limbs arc blackish green. 

The wings are unfolded m May, and the Aphis is then black 
and shining: the foi*e-che8t is green with a black band across it: 
the abdomen is grass-green ; its disc is chiefly black : the feelera 
are a little longer than the body : the mouth is pale green with 
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a black tip : the nectaries are sjnndle-sliaped, and about 

one-sixth of the length of the body ; theii- tips are black : the 
legs are pale yellow; the feet and the tips of the thighs and of 
the shanks are black ■ the wiiiga are colourless, and nmcli longer 
than the body; the wiug-ribs and the vvnig-brands arc pale 
green ; the veins are brown. 

1st var. The mouth is pale yellow with a blaek tip : the nec- 
taries are cylindrical; tlnur tips are brown • the feet .incl the tips 
of the thiglis and of the shanks are also brown 

2nd var. The abdomen is green, and has a row of trnnsvei'se 
black spots along th(' middle of the baek, and a row of black dots 
on each side . the feelers are nearly as long as the body : the nec- 
taries are black : the wirig-nbs are pale yellow , the wing-brauds 
are dull buff. 

3rd var. The legs are green , the thighs except the base and 
the feet arc black : the wmg-brands are ])ale brown. 

4th var. Green • the lolies of tlie elie.st arc brown, and the 
breast is pale gray : there is a vivid green slnpe along th(* mid- 
dle of the abdomen, which is whitish beneath • tlie feelers arejMile 
green towards the base . the eyes are durkred : the thighs are 
pale green ; the shanks are dull jellow ; their tips and the feet are 
black : the wing-nbs, the nb-veins, and the wing-brands arc pale, 
yellow ; the other veins arc pale brown. In the autumn. 

5th var. The nectaries are pale yellow, and rather more than 
one-fifth of the length of the body. 

6th var. Black . the borders of the fore-chest, the fore-breast, 
and the abdomen are greenish yellow ; the back of the latter is 
varied with black : the nectaries are dark yellow', black towards 
the base and at the tips, and rather nion.’ than oiie-sixth of the 
length of the body ; tlie thighs are pale yellow from the base to 
the middle, and black from thence to the tips, the shanks are 
dark yellow, their tip.s and the feet are l)lH(;k • the wing-brands 
are brown. 

It acquires wings on the hdtiice at the end of May Fourth 
generation ? 

7th var. Pupa. Limbs blackish green. 

8th var. Pupa. I'ale yellovv ; the leelcrs are as long as the 
body ; the tips of the joints and the whole, of the latter joints arc 
brown : the tips of the mouth, the tips of the nectaries, the feet, 
and the tips of the shanks are also brown. On the sow-thistle. 

9th var. Black : the fore-chest is dark green ; its fore-border 
and its hind-border are light green : the abdomen is green, and 
has a large black spot ntiar the tip of the back, and a row of 
black dots on each side : the nectaries arc pale yellow with brown 
tips : the legs are pale yellow ; the feet and the tips of the thighs 
and of the shanks are black ; the wing-brands arc pale brown, 

4* 
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lOtli var. Pupa. The body ia rose-colour, mottled witl^ yel- 
low : the limbs are yellowish white with black tips : the rudu^euta 
of the wings are white with black tips. 

11th var. The feelers of the pupa are black, pale yellow at the 
base : the nectaries are not more than one-fifth of the length of 
the body : the rudimentary wings are pale brown. 

The winged insect is black: the fore-border and the bind- 
border and the underside of the fore-chest are green : the abdo- 
men also is green, and has a row of black spots on each side of 
it, and a large black subquadrate spot on its disc : the mouth is 
pale green ; its tip is black : the nectaries are pale green, and as 
long as one-sixth of the body ; their tips are black ; the legs are 
dull yellow ; the feet and the tips of the thighs and of the shanks 
are black : the wiug-nbs and the rib-veins are pale yellow ; the 
brands and the other veins are pale brown. 

The oviparous wingless female. This occurs in the biiginning 
of November : it is green, shining, and long-elliptic : the abdo- 
men is lengthened towards the tip : the feelers are yellow, 
black towards the tips, and nearly as long as the body : the 
eyes are dark red : the mouth is pale yellow with a black tip ; 
the nectaries are yellow with black tips, spindle-shaped, and 
rather more than one-sixth of the length of the body : the legs 
are yellow ; the thighs are pale yellow, darker towards their tips ; 
the knees, the feet, and the tips of the shanks are black. 

1st var. Body varied with darker green, and having three 
green lines along the back. 

3ud var. Body yellowish green : the head, the chest, and the 
tip of the abdomen are veiw pale yellowish greeyi : the feelers are 
black with the exception of the base, and a little longer than the 
body : the eyes are black : the nectaries are nearly one-fourth of 
the length of the body : the hind-shanks are dark yellow. . 

3rd var. The fore-chest is olive-colour : the head and a row 
of short bauds on the abdomen ai^e dark olive ; tlie nectaries are 
also olive. 

4th var. Palo green : the head, the chest, and the tip of the 
abdomen are pale yellow : the feelers are pale yellow ; the tips of 
some of the joints are black : the legs are also pale yellow ; the 
feet and the tips of the shanks arc black. 

6th var. Like the preceding, but with a lively green spot oil 
the middle of the chest. 

The winged male. It pairs with the oviparous female in !No^ 
vember, and is black : the abdomen is yellowish brown with a rbilr;^, 
of black spots on eaoh side : the feelers ^re rather thick tiU^ ww 
their tips, and longer than the body ; the fourth jomt is tnbch 
shorter than the third ; the fifth is shorter than tbe fourth ; thi 
sixth is about bne-tbird of the length of the fifth ; the seventh iSh 
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usiidly longer, but sometimes a little shorter than the third : the 
mouth is yellow with a black tip : the nectaries are black, and 
nearly one-fourth of the length of the body : the legs are black ; 
the fore-thighs from the base to the iniildlc, the other thighs at 
the base, and the shanks excepting their tips, arc yellow : the 
wing-ribs are yellow ; the wing- brands ui’e pale brown ; the veins 
are brown. 

1st var. The abdomen is dark yellowish green ; there is a 
row of short black bands along its back and a row of black spots 
on each side : the mouth is black, but yellow towards the base : 
the legs are black ; the thighs arc pale yellow at the base ; the 
shanks excepting their tips are dark yellow. 

The front is slightly convex : the feelers are seated on short 
stalks j the first joint is longer and more slender than the base 
which supports it ; the second is shorter and much narrower than 
the first ; the third is a little more slender than the second \ the 
fourth is much shorter than the third , the fifth is shorter than 
the fourth ; the sixth is about half the length of the fifth ; the 
seventh is nearly as long as the third : the nectaries are spindle- 
shaped : the tip of the abdomen is compressed, and rather more 
than half the length of the nectaries : the fore-legs are much 
shorter than the hiiid-legs, whose shanks are slightly curved ; the 
length of the furcations of the third vein is variable. 

Variation in the wing-veins. The lower branch of the first fork 
of the third vein is wanting. 

[To be continued.] 


IX . — Observations on Mr. M^Coy^s description of the Tail of 
Diplopterus*. By Sir Philip de Malpas Grey Egerton, 
Bart. 

To the Editors of the Annals of Natural History. 
Gentlemen, 

I VENTURED to trespass on your columns in September last, to 
dii^ect attention to what I considered an unfairness on the part 
of Mr. M^Coy towards my absent friend Professor AgaSsiz. In 
lUA reply to my observations Mr. M'Coy distinctly acknowledges 
the priority of Agassiz's observations, and allows that the know- 
ledge of them added considerably to the certuiuty which he 
felt of the correctness of the view he had put forward." The 
eourt^ usually observed between investigators in a common 
ield would have required thisHivowal to have bccu made in the 
itni itiwtance^ Though tardy it is nevertheless complete, I re- 

' ^ • Anri, and Mag. of Nat. HUl Nov. 1848, p. 303, 
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grct to be again obliged to notice an on)isBion no leas unjuat to 
Professor Agassiz. In the November Number of the ^ Annals/ 
Mr. M^Coy^ when treating of the tail of Diploptems, says : — 

M. Agassiz has described the species of this genus as having 
heteroccrcal tails/^ leaving it naturally to be inferred, that these 
fishes had the ordinary form of tail common to many of the older 
ganoids. He then proceeds to state, that so far from this being 
the case, “there is almost as great a development of fin- rays 
above as below the spinal prolongation.^^ This foi^m of tail, in^ 
termediate in appearance between the homocercal and hetero- 
cereal types, he proposes to style “ diphycercal.** The following 
passage from the ' Fossil Fishes of the Old Ked Sandstone,^ p. 54, 
shows how fairly ! Agassizes description has been stated by Mr. 
M^Coy in reference to this modification of the caudal fin : — “ La 
caudale a une conformation des plus singuliferes. II va sans dire 
qu’elle est h^tdroccvque, et que la masse principale des rayons 
est ins^r^e sous Ic prolongement relcve dc la colonne vertebrale ; 
mais au bord aiiperieurc il y a an lieu de fulcres de v^ntables 
rayons, cn grande quantity, si bicn que Ic prolongcment de la 
colonnc vertebrale se trouve garni de rayons en haiit comme en 
bas.^^ Fig. 1. of tab. 18 gives a very good representation of the 
peculiarity described in tlic text. Now although the more per- 
fect specimens examined by Mr. M^Coy may have enabled him 
to trace this modification to a greater extent, yet, in all fairness, 
lie ought to have alluded to the facts established by Agassiz in 
the passage quoted above. I prefer again to attribute this seem- 
ing unfairness to forgetfulness of Agassiz's writings, rather than 
to intentional disregard of them, an opinion which is strengthened 
by the occurrenec in Mr. McCoy's writings of the cancelled spe- 
cific appellation laius, when speaking of Coccosteus decipier0» 
The remarks on the gradations of structure between the two 
types of tail, appended in a note to Mr. M'Coy's paper, and 
stated to have been also noticed by Miiller, were made by the 
Professor so long ago as 1844, so that his claim to priority and 
not only to simultaneity of discovery is unquestionable. In con- 
clusion, I must beg to disclaim any the slightest intention of 
giving annoyance to Mr. M^Coy, or of underrating in any denee 
the value of his ichthyologic investigations. I am only anmul 
that justice should be done to those who through absence iri 
unable to vindicate their own rights until it may be too late ^to 
do so with eflfect. 

I have the honovir to be, Gentlemen, your obedient servanti 
PniLi; DE Malpas Grey Eoertoi^. 
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An Introduction to Botany. By J. Lindlky, Ph.D., F.H S. Fourth 
Edition, ^vith Corrections and numerous Additions. 

Dr. Lindlky*8 well-known Manual now makes its appearance in 
two considerable volumes, another proof, if such were wanting, of 
the increasing interest for botany in tins country. 7'hia edition may 
almost be regarded as a new work coinpaied with its predecessors, 
little remaining unaltered but the plan and illustrations) its principal 
value arising from its containing a carefully collected mass of quo- 
tations from almost all the more important memoirs and reports 
published during the interval since the former edition was printed. 

Under these circumstances, we have to speak of the execution of 
the work more than of original subject-matter, and to indicate the 
manner in which the author has dealt with his materials. 

In the first place must be mentioned with all praise the extremely 
lucid manner in which Dr. Lindlcy icalizes and expresses the various 
doctrines he has to communicate ; we have, probably, few scientific 
writers who excel him in this respect. 

With regard to the first part of the work, treating of elementary 
structure, the recent investigations on the subject are very fully 
given in the form of extracts from our own pages, the Ray reports 
and similar sources. We may notice one error retained from the 
former edition, affirming what would be a strange anomaly if 
correct, viz. (i. p. 142) the quotation from the ' Ann. dcs Sc.,* that 
Nerium Oleander and other plants have cavities in the cuticle in lieu 
of stomates ; the fact being that the stomates are situated in the 
walls of cavities in the leaves. 

At page 266 (vol. i.) Dr. Lindley states that he does not see how 
Schleiden’s views *' affect the distinction stated to exist between 
Exogens and Endogens, or offer any valid objection to the employ- 
ment of those terras," Now it is or should be a canon in terinino- 
logy that one word should have only one meaning, and since those 
two words, Exogens and Endogens, have been psed to express a 
distinction mistakenly assumed to exist, to retain and apply them on 
different grounds is surely inadmissible, 'fo exogenous growth as 
existing in Dicotyledons, there is no corresponding or lather oppo- 
site process in Monocotyledons, to allow of the antithetical term, 
endogenous growth, the growth of Monocotyledons differing from 
^^liat of the first year of Dicotyledons in points nut at all contem- 
ptated by the author of the expressions in question. 

In vol. ii. p. 82 et seq. we have along discussion on the questions 
whether fiowerless plants have sexes or seeds. Dr. Lindley is not 
inclined to admit their existence, but he concedes the idea of sexual- 
ity In the view taken by Mr. 'I'liwaites ; on the ground that “ it is 
n^Sp tndch the mere presence of sexes, or of a mysteiious sexual 
essence^ that is denied, as that the organs called sexual m flowerless 
plants are of the same, or a similar, nature as those known to be 
sexes in the higher orders.” It wms to us that this is rather a 



56 BibUoffi^phical Notices^ , 

disdnction without a dliferenoe. If we understand Mr. Thwaitet's 
ideas correctly, he regards, in the case of simple conjugation for in- 
atance, one cell as the homologue of the pollen-grain, the other of 
the germinal vesicle of a flowering plant. I'he modifications of the 
envelopes of these essential elements are of no consequence as to the 
general theory. At the same t me we agree with Pr. Lindley that 
the balance of evidence lies against the doctrine of sexuality in the 
flowerless plants. The unconfirmed statements of Schleidcn on the 
fertilization in the Marsilciiccse are not alluded to ; the analogy of 
the larger spores to ovules has certainly been satisfactorily shown, 
by the subsequent observations of Mettenhis and Nageli. 

We were rather surprised to find (at p. 136. vol. ii.) a repetition 
of the old statement, that the old bark and the wood, of Dicotyledons, 
are separated in spring by the exudation of a slimy substance called 
cambium ; we should have thought this an oversight had it ^not 
also occurred in the first volume ; any one may convince himself that 
there is no solution of continuity by submitting a section to the 
microscope, but this section requires care and a very sharp knife. 

There are other minute points which might be noticed ; but look- 
ing at the work as a whole, and the fullness and especial clearness 
with which the multifarious questions are expounded, this would he 
an invidious task ; and we feel that the work must he received as a 
most welcome contribution, nut only by advanced students, but par- 
ticularly by all now on the threshold of the science, who have indeed 
great facilities compared with those who date their first acquaintance 
with botany from but a few years back. 


Narrative of an Expedition bUo Central Australia durina the years 
1844-5 h 6, &c,, by Captain CiiAaLas Sturt, F.L.r?. : tnith a 
Botanical Appendix by Robert Browm, D.C.L., F,R,S., F.L.S., 
and Ornithological Notices by John Gould, F.R.S. 

This is not the place to give an account of the geographical results 
of this last expedition of “ the father of geographical research if it 
were, we should be tempted to linger among its pages. 

In this book the usually dreary and almost hopelessly depressing 
inland tracts of Australia are described by one, who has made 
his home for many a weary month, in a way Which reminds uS of the 
narratives of the Arctic discoverers, Parry, Franklin, Richardson. 
Back and Buchan, or the antarctic voyage described by Ross and 
Hooker and M^'Cormick. In their pages, such incidents as a trhitt 
fox or little Mus Irucopus visiting the icebound ships, a little marmot 
coming into a tent and snuggling, from the winter's blast, beside 
the fire, regardless of the sleeping terrier — the purple saxifrage 
(S. oppositifolia) creeping as it were out of the snow, the Leduta 
fustre, Cranberry, exquisite Dry as octopetala, Oxyria, and not a fhw 
Ranunculi — icy " and hairy,*' springing as if oy'magic out^^rthe 
ground immediately when the snow has melted on some UttUb 
favoured srpot — tell in a way that can only be ntlderstood said 
joyed by the naturalist or the poet, ' ‘ ^ 
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^ In like manner those precursors of civilization (to go no further 
back)» Flinders, Oxley, Grey, Mitchell, Leichardt and Sturt, find in 
the desert not a few favoured spots ; Australia has its Eremocharia 
(what a happy name!), its flights of parrakeets, its little gorgeous 
Maluri. its bronze -winged and crested pigeons, their wings 
** sprinkled with liquid gold,'* its rock kangaroos, its pretty Tarsipea 
Spenspree, its even more curious Myrmecobius^ and insects as bright 
as its Buprestida, or as dull and curious as its species of Helccua. 
In the book before us, Capt, Sturt's nairative is made interesting by 
the numerous descriptions of the habits of the animals he and his 
party met with ; while in the appendix, contnbuted by Mr Gould and 
Dr. Robert Brown, are curious, and, owing to the novelty of the 
plants, valuable additions to our knowledge of Australian natural 
history. 

It is seldom now that we or any one else have to refer to recent 
works of Dr. Brown — the most distinguished botanist of this or any 
other country. — and it is pleasing to see him again in the field where 
so many of his early discovered flowers are blooming. The author of 
the * Prodromus Florae Novae Hollandise * has added a botanical ap- 
pendix to his friend Capt. Sturt's book — an appendix which of itself 
will make the book valuable to the scientific man. 

Capt. Sturt’s collection consisted of about 100 species, with many 
other plants, chiefly trees, not easily determinable, and alluded to in 
his interesting narrative. The Captain and his companion Mr. Browne 
(the name was a good one for Australian botany), “ seem," as Dr. 
Robert Brown informs us in his appendix, " to have collected chiefly 
those plants that appeared to them new or striking," and of such the 
collection contains a considerable proportion. 

The new genera and species recorded are — 

Blbnnodia, a genus of Crucifer (e allied to Matthiola, but differing 
in having incumbent cotyledons, and in the mucous covering of 
the seeds ; the species is Blennodia canescens, 

Stuatia, a genps of Malvaccoi nearly related to Gosaypium and 
SenVa ; the species Sturtia Gosaypioidea was found by the enterpri- 
sing man with whose name it is associated, in the beds of the 
creeks on the Barrier Range. 

Tribulua hystrix and T. occidentalia from the W. coast of Australia, 
the latter found during the voyage of the Beagle. 

Thjbulopib, a new genus allied to Tribulus, and containing three 
apexes here shortly characterized ; T, Solandri, found by Banks 
ai^d Solander in 1770 near Endeavour River; T. angusti/olia on 
theehore at the top of the Gulf of Carpentaiia, where it was disco- 
vered by Mr. Brown on Flinders's expedition in 1802 and 1803 ; 
and T. pentandra. 

Crol^ariu Sturtii and C. Cunninghami. 

jCStMthua Dampieri ; the synonyma are given and remarks, some from 
Q^^ng{liain'B MS. Journal. 

g. ; perhaps near Psoralea, but differing in the 
, dehiscence of the anthers. The species is named CUdm^ 

there Paoralmdra, 
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Swainsona grandiflora, S. Greyana, S. ? laxa. 

Pentadtmis, n. g. of Lnbiate plants; incaaa. 

Cassia Sturtii, C. canaliculata, C. eremophila, Cunuingh. MSS., C. 
platypoda^ C. phyllodinea. 

Petalostyi.is, a new genus of Cte8alpine<e very near Lah\chea\ the 
species is named Petalostylis Labicheoides . 

PoDocoMA, a genus distinguished from Erigeron particularly by its 
Btipitate pappus. The only species yet known is Podocoma ctmei- 
folia. 

Leichardtia, a genus named after Dr. Leichardt, among the most 
enterprising of Australian explorers, whose narrative has beenfor 
two years before the public ; the compliment of Mr. Brown will 
prove in the eyes of all botanists one even more graceful than the 
deserved one of the medal of the Royal Geographical Society 
of London awarded to him in 1846 

The species Lcichardtia australis was originally found by Sir T. 
Mitchell, but with fruit only, in one of his journeys, and also in 
his last expedition, where it is mentioned (Trop. Austr. p. 85) as 
Douhah ; the natives, we are informed by Sir Thomas, eat the seed- 
vessel entire, preferring it roasted. Captain Sturt observes, that 
the natives of the districts where he found it eat only the pulpy 
seed-vessel, rejecting the seeds. 

Jasminum lineare, Brown, Prodr. i. 521, is a very generally distri- 
buted Australian species. Dr. Lindley has, according to our au- 
thor, made of a very slight variety of it, his species /ammum Aft/- 
chellii (Lii^lley in Mitchell’s Trop. Austr. p. 365). 

Jasminum micranthumt n. s. 

Goodenia vycloptera, n. s. 

Scsevola depavperata, n. s. ** In salt-ground in lat. 26^ S.*’ 

Eremophila Cunninghamii ; Eremodendron C., DeCandolle, Prod. xi. 
713 ; Deless Ic. Sel. v. 43. t. 100, where there is an error in the 
number of the ovules. Our author gives an analysis of the five 
species, describing a new one. 

Eremophila Sturtii. We may remark, that a genus of Desert-loving 
£gy[)tiaQ and Arabian Mantid<e is named Eremiaphila. The slight 
difference of spelling and sound, as well as tlie total distinction Of 
the subjects, ought to prevent any change of name. Insects and 
plants are sufficiently wcll-mar^sd without the mere alteration of 
a sound. 

Stenochilus longi/oliuSt Br. Prod. i. 517, is identical with the recently 
described S. pubiflorus and salicinus* The same remark that ap- 
plied to the name of the last genus applies to this. Amongst the 
Goleoptera there is a well-marked genus Stenocheila, described by 
Prof. Lacordaire ; there is no danger of an entomologist without 
this beautiful carabidous form, finding some day an Australian 
plant sent him by a correspondent in place of an insect desideratam 
to his cabinet. , , 

Grtvillea (Eugrevillea) Sturtii, n. s. ^ > 

OftvUlea Mitchellii, Hooker, Mitchell’s Trop. Austr. p. 265,c»piwes 
to be G. chrysodendron, Br. Prod. FI. N. Holl, 379, the name being 



Biblutyraphicnl Notices. 5tf 

given, ** not from the colour of the under eurfacc of thd leaves, 
which ia nearly wbitep but from the nurneroua orange-coloured 
racemes rendering this tree conspicuous at a great distance/’ 
Grevillea (Plagiopoda) neglecta, n. a. 

Grevillea (Cycloptera) lineaia, n. s. near G. striata. 

Ptilotus latifolius, n. a. A similar remark might be made on this 
generic name to those two already given. 

Neurachne paradoxa, n. a. 

We have dwelt on this paper at greater length than usual, for in 
it are far more than '* veteris vestigia flaramie.” We extract an in- 
teresting passage supplemental to some observations of Dr. Brown’s 
published in 1814 in the Botanical Appendix to Captain Hinders’s 
Voyage. 

“ From the knowledge I then had of New Holland, or Australian 
vegetation, I stated that its chief peculiarities existed in the greatest 
degree in a parallel included between and 35° S. lat., wliich I 
therefore called the principal parallel, hut that these peculiarities or 
characteristic tribes were found chietly at its western and eastern 
extremities, being refnarkahly diminished in that intermediate por- 
tion included between 133° and 138° E. long. These observations 
related entirely to the shores of Australia, its interior being at that 
period altogether unknown ; and the species of Australian plants 
with which 1 was then acquainted did not exceed 4200, Since that 
time great additions have been made to the number, chiefly by Mr. 
Allan Cunningham, in his various journeys from Port Jackson, and 
on the shores of the north and noith-west coasts during the voyages 
of Captain King, whom he accompanied ; by Messrs. William Baxter, 
James Drummond, and M. Preiss, at the western extremity of the 
principal parallel ; and by Mr. Ronald Gunn, in Van Diemen’s Land. 
It is probable that I may be considered as underrating these addi- 
tions, when I venture to state them as only between two and three 
thousand, and that the whole number of Australian plants at pre- 
sent known does not exceed, but rather falls short of, 7000 species. 

"'I'hese additions, whatever their amount may be, coniirm my ori- 
ginal statement respecting the distribution of the characteristic tribes 
of the New Holland flora ; some additional breadth might perhajis 
be given to the principal parallel, and the extent of the peculiar fa- 
milies may now be stated as much greater at or near its western 
than at its eastern extremity. 

** With the vegetation of the extra- tropical interior of Australia, we 
are now in some degree acquainted, chiefly from the collections formed 
by the late Mr. Allan Cunningham, and Charles Fraser, in Oxley’s 
two expeditions from Port Jackson into the western interior, in 1817 
4tnd 1818; from Captain Sturt’s early expeditions, in which the 
iSrers Darling, Murrurobidgee, and Murray, were discovered; from 
thole of Sir 'rhomas Mitchell, who never failed to form extensive 
collections of plants of the regions he visited ; and lastly, from Cap- 
tain Sturt’s present collection. 

The whole number of plants oollectcd in these various expedi- 
tions may be estimated at about 700 or 760 species ; and the gene- 
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ral character of the vegetation, especially of the extensive sterile 
regions, very nearly resembles that of the heads of the two great 
inlets of the south coast, particularly that of Spencer^s Gulf, the same 
or a still greater diminution of the chaiacteristic tribes of the general 
Australian flora being observable. Of these characteristic tribes, 
hardly any considerable proportion is found, except oi Eucalyptus, and 
even that genus seems to be much reduced jn the number of species ; 
of the leafless Acacia, which np])ear to exist in nearly their usual 
proportion ; and of Caliitris and Casuarina, The extensive families 
of Epacridece, Stylidea, Restiacere, and the tribe of Decandrous Popi- 
lionacea, hardly exist, and the still more characteristic and extensive 
family of Proteacea is reduced to a few species of Grcvillea, Hakea, 
and Persoonia. 

*' Nor are there any extensive families peculiar to these regions ; 
the only characteristic tribes being that small section of aphyllous, or 
nearly apliylloiia Cassia, which I have particularly adverted to in my 
account of some of the species belonging to Captain Sturt's collec- 
tion, and several genera of Myoporina, particularly Eremop^a and 
Stenochilus, Both these tribes appear to be confineoxo the interior, 
or to the two great gulfs of the south coast, which may 1)6 termed the 
outlets or direct continuation of the southern interior; several of the 
species observed at tlie head of Spencer’s Gulf also existing in nearly 
the same meridian, several degrees to the northward. It is not a 
little remarkable that nearly the same general character of vegetation 
appears to exist in the sterile islands of Dampier’s Archipelago, on the 
north-west coast, where even some of the species which probably 
exist through the whole of the southern interior ore found ; of these 
the most striking instances arc, Clianthus Dampieri and Jasminum 
linsare, and to establish this extensive range of these two species was 
my object in entering so minutely into their history in the preceding 
account. 

" A still greater reduction of the peculiarities of New Holland 
vegetation takes place in the islands of the south coast.’’ 

Of zoological productions, as far as birds arc concerned, Mr. Gould 
informed Captain Sturt that the Cinclosoma cinnamomeus, Gould, 
beautifully figured by Messrs. Gould and Richter in vol. ii., was th^ 
only new one found during his expedition ; but the Captain evidently, 
though a close observer and accurate recorder of the habits of ani^ 
mals, had no facilities, in the usually desert tracts he passed over, to 
preserve skins and specimens, except of plants, easily brought within 
n few sheets of paper : where shrubs are found there will be birds, 
and where plants and animals can live many insects will find a bomei; 
we should like to see some of the insect inhabitants of the regions 
Captain Sturt passed through. . . 

The figures of the Milvus affinis, and the truly exquisite plate of 
Pigepns, and also that of the Mus conditar, convince us that if Mr. 
Ooold, like Mr. Audubon, were to publish, in parts, a reduced size 
(say largish octavo) of such works as his truly ^national Bitds jqf 
Europe and Birds of Australia, such a series of volumes would i^d 
an entrance where his larger works could never be seen : the eo« 
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loured figures in the book before ue prove that reduced representations 
when parefully done and coloured (as these figures are) are more 
useful to the scientific man than large folio volumes, however gorgeous 
and magnificent. 

In Germany, his fine work on the Ramphastida: has been copied on 
a reduced scale; it is a ])ity that so spirited and talented a man should 
not have all the results of the profit of such books. — A.W. 

Arran and Excursions to Arran, with reference to the Natural History 
of the Island, By the Rev. David Landsborouqh. 1847, John- 
stone. 

ITiis excellent work should have been printed without its prefa- 
tory matter, and it would have been noticed by us earlier, but for 
the difficulty we felt about referring to a poem in a scientific Journal. 
The poem of Arran however only occupies 80 pages of a book of 
367 pages, so that the gifted and amiable author of it should have 
published the poem separate, and the excursions separate, or at least 
given the prominence and preface to the larger and (to us) more 
valuable portion of his book. In a future number we intend to give 
some extracts from these very interesting excursions, which will 
show such as are not acquainted with them, that they have another 
** Journal of a Naturalist,*’ and a decidedly originally-treated natural 
hifitory of Arran, which would have delighted Gilbert White of Sel- 
borne. With the works of the Rev. D. Laudsborough and the geo- 
logical and picturesque descriptions of Piofessor Ramsay, Arran, the 
Queen of Scotland’s Islands, behind “ whose northern battlement of 
hills” we have witnessed more than one glorious sunset, the visitor 
will find most excellent guides. We have tested them both ; they 
ahould be printed in one volume. — A. W. 


PROCEEDINGS OF LEARNED SOCIETIES. 

BOTANICAL SOCIETY OF EDINBURGH. 

Nov. 9, 1^48. — The Rev. Dr. Fleming, President, in the Chair. 

* The President opened the meeting by making a few observations 
on the flourishing state of the Society. He alluded to the interesting 
communications which hod been read during the past session, many 
of which had been published in the Society’s Transactions ; and con- 
i^clnded by expressing a hope that the ensuing session might be 
equally prosperous. 

Numerous donations to the Museum and Library were announced* 
and thanks ordered to be returned for them. 

The follo^ng communications were read : — 

1. ** Algm Otientales* or Descriptions of new species belonging to 
s ^ genhfii Sdrgassum ** (part 3), by R. K. Oreville, LL.D. (Anm Nat. 

Hist. yoL iii 5. 2. p. 431 .) 

2, ** Stirpes Cryptogams Sarnienses, or Contributions towards the 
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Cryptogamic Flora of Guernsey.'* by the Rev. T. Salwty.j (See p. 2^ 
of the present Number.) 

3. " Notice of the occurrence of Anacharis Alsinastrum (Bab.) m 
the river Lcen near Nottingham/* by James Mitchell, M,D. 

The author states that he first noticed the plant in the muddy 
river Leen which runs through the meadows near Nottingham in 
September 1848. and that more recently he has seen it in enormous 
masses in that stream and in more or less quantity in " every ditch in 
the meadows," and says that “ it has certainly not been introduced *’ 
there. He has not yet noticed the dowel's. [The Rev. A. Bloxam 
informs us that it has recently been found by Mr. Kirk of Coventry 
in another new locality ; viz. in the four reservoirs attached to the 
Watford Locks near Crick in Northamptonshire. — Ed. Annals.] 

4. Dr. Balfour read a letter from Dr. George Johnston of Ber- 
wick, in which he notices the discovery of the Anacharis Alsinastrum 
in a truly wild locality in the bed of the Whittaddcr. He also read 
extracts from a letter from Mr. Bahinglon, stating that ho possestesi 
a specimen of the same plant sent to him in July 1842, by 1^. Johu« 
Bton, from a pond at Dunse Castle in Berwickshire ; the specimen 
was sent at that time as being a plant new to Dr. Johnston, hut from 
the want of flower or fruit it was not then determined and subse* 
quentiy mislaid. 

5. “ Note on the Colour of a Freshwater Loch," by George Dickie, 
M.D. See p. 20 of the present Number. 

December 14. — The Rev. Dr. Fleming, President, in the Chair. 

Before proceeding to the business of the meeting, it was unani-^ 
mously resolved, that the Society should record the loss which bo^ 
tany and horticulture had sustained in the death of Mr. William 
M'Nab, Superintendent of the Royal Botanical Garden of Edin- 
burgh. Long and sudently devoted to the cultivation of plants, 
Mr. M'Nab had carefully observed the influence of particular treat- 
ment on their evolution, and had acquiicd very distinct conceptions 
of the nature and limits of variation, and the conditions of healthy 
vegetation. To a profound technical and practical knowledge of his 
profession he added a frankness in imparting his information, con- 
joined with a correct view of his social position, and a singleness 
and modesty of character by which he secured a rare amount of 
respect and esteem. i 

The following communications were read ( \ 

1. Algte Orientales, or Descriptions of new species belonging ta 
the genus Sargassum " (part 4), by H. K. Greville, LL.D. 

The paper was illustrated by drawings of each species, and will 
appear in the * Annals of Natural History * and in the Society's Trana-» 
actions. 

2. On certain Glandular Bodies occurring in the Epidemis of 
Plants," by Charles Murchison, E^. Mr. Murchison stated that 
the bodies under consideration consist of nucleated celts of variods ^ 

, forma, often divided by partitions, and containing oily and granulcy 
matter. In describing them he noticed— Ist, llicir structuw; foitm^ 
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emd distribution » 2ndi The action of chemical re-agents on them ; 
and 3r(l» Their development. He mentioned their occurrence in 
Aioysia citriodora, where they exist in tlie form of a transparent cir- 
cular membrane, with a central datk spot or nucleus, in various 
Lahiatnc, including species of Thymus, Mentha, Ballola, Melissa, La- 
vandulQy Marrubium, Leonurus, Teucrium, Sidentis, Hyssopus and 
Origanum, in which they appear in the form of a transparent parent- 
cell, including a circular body about 1-GOOlh of an inch in diameter, 
which is divided into four by a crucial septum, and in some cases 
subdivided further, so as to give twelve compartments — four in the 
centre and eight in the circumference, disposed in a circular manner. 

llie author next considered these bodies as they occur in the Lilac 
(Syringa vulgaris), Tecoma australis, Myrica conifera and serrata. 

He stated that their contents are usually of an oily nature, being 
soluble in eether, but insoluble in water. They are developed m the 
same way as cells in general, the nucleus splitting into two ceils, 
and each of these into two others, and so on. In all these bodies 
there are four pnmaiy compartments, which are often subdivided 
into eight, twelve, or more. This division into four resembles what 
takes place in pollen grains, and in the spores of many Cryptogamic 
plants, as Lycopodium, Sphagnum, and various algoc. 

From the form and structure of these bodies, taken in connection 
with their contents, and the manner in which they can be detached 
and separated from the cuticle, the author concludes that they are of 
a glandular nature. The paper was illustrated by coloured etchings. 

Mr. Sanderson called attention to some forms of abortive hairs, 
as represented by Kaspail, and suggested that the bodies observed 
by Mr. Murchison might be of the same natuie, 

3. ** On the mode of growth of Oscillatoria and alhed genera," 
by John Ralfs, Esq., Penzance. (See p. 39 of the present Number.) 
Professor Balfour was elected President for the ensuing year. 
Professor Christison, Dr. Neill, Rev. Dr. Fleming, and Professor 
Ooodsir, were elected Vice-Presidents. 

William Brand, Esq., Treasurer, and Dr. Greville, Secretary. 

ROYAL PHYSICAL SOCIETY OF EDINBURGH. 

The monthly meeting of this Society took place iu the Institution 
Rooms, d York Place, on the evening of Wednesday last, when Dr. 
Oreville occupied the chair, and there was a full attendance of mem- 
bers aud visitors. The first communication was from Mr. Hugh 
MUler regarding the Asterolepis, and other allied genera of fossil 
firiiet fipom the Old Red Sandstone, illustrated by a beautiful set of 
ipeoliAens and caste, revealing the structure and esconomy of these 
ancient Ganoids, and the relation they bear to their congeners of the 
I^Tcaant day% Mr. Miller mentioned that several large specimens of 
' the Aiteroiepii had’ been found in Russia by Professor Asmus, of the 
University of Dorpat, and in the north and west of Caithness by Mr. 
Robert Dick of.Thurso. llie Caithness speoimenfi, he said, though 
not idtOgaUier so gigantic as those of Russia, were in a greatly finer 
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state of keeping, and furnished a better basis for the restpi^tioo of 
the animal. Its head was covered with strong dermsd plates of bone^ 
fretted on the exterior surface by the star-like tubercles to which the 
creature owed its name ; its jaws were furnished by a tbickly^set 
outer row of fish teeth, and an inner thinly-set row of huge reptile 
teeth ; a single plate of vast size protected the under part of the head^ 
tilling up the arch-shaped space formed by the semicircular sweep 
of the lower jaw; its gill-covers, like those of the sturgeon, were 
composed each of a single plate ; — like a contemporary .fish of the 
same family, the Glyptolepis, it had a strong shoulder-bone (the ana- 
logue in fishes of the os humerus in quadrupeds and the human sub* 
ject). and its body was covered with delicately fietted scales inter- 
mediate in their style of carving between those of the Holoptychius 
and Glyptolepis, I'hc true skull ot the aninml was apparently a mere 
cartilsginous box, of which no fragment survives, but in the exterior 
cranial plates there might be traced what seemed to be analogues 
of the frontal -superior, frontal-anterior, and parietal bones* The 
eye orbits were placed, as in many of its contemporaries, immediately 
over the upper jaw ; and, as iu Coccosteus, Dipiopterus, and Osfcolepis, 
a small well-marked plate occupied the centre of tlie space betweetL» 
The exteinal lines of the frontal buckler did not always indicate lines 
of suture, but in some cases seemed purely ornamental ; and the rep-^ 
tile teeth of the creature, as, in the absence of specimens estal)li.<ihing 
the point, had been shrewdly anticipated by Agassiz, indicated the 
true Dendrodic character. One very curious bone, which had its 
place probably over the shoulder, greatly resembled the dorsal spine 
of one of the huger Placoids of the Carboniferous system, —the Gyra- 
canthus ; it was similarly furrowed by diagonal groovings ; but not- 
withstanding the resemblance, it was evidently not an ichthyodorulite, 
but lay flat on the body of the creature in the character of a plate*; 
As shown by numerous coprolites found in the same bed with the 
remains of Asterolepis, and which, from their great size, could have 
belonged to none of its contemporaries, the animal Imd poss^sed, 
like existing sharks and rays, and some of the extinct Enoiosaurians, 
the spiral disposition of intestine ; and the broken fragments of 
scales of Dipterus, palpably present in tbeir convolutions, demon- 
strated, what miyjjit, indeed, be inferred from its formidable teethe 
carnivorous habits. Mr, Miller stated that the bulk of some of the 
individuals of this genus must have been enormous ; and he was tbe 
more desirous, he said, to draw attention to the fact, ae he had ipen* 
tioned in his little work on the Old Red Sandstone, founding oh a 
large amount of negative evidence, that the fishes of the Lower Old 
Bed Sandstone were characterized generally by a mediocrity of size* 
Single occi[>ital plates found by Mr. Dick, in the neighbourhood of 
Thurso, measured sixteen and a half inches, and a corresponding 
plate, in the collection of Professor Asmus, at Dorpat, two feet aoipsai^ 
whereas in the very massive specimen of Holoptychius^ found by the. 
Bcv. Mr. Noble of St. Madoes, at Clashbennie, and now in the Bri* 
tish Museum, the two plates by which this single plate of the Asts^ 
rolepis is represented, measure only four and a half ^ inchea. < 



t^ociety. 65 

M01#f ii(:1c)nawled^^ to the Society bia great obligations to Mr. Diclc, 
a lingnlarly intelligent frAdeaman of Thu mo. to whose geological 
labours/ prosecuted in his leisure hours, Mr. Miller mainly owed his 
6quaintanoe with this gigantic Ganoid, and who had kindly made 
over to him the interesting fossils now before them, illustrative of its 
fortn and character. 

At the conclusion of Mr. Miller’s paper several members spoke of 
the interesting nature of his researches, and the desirableness of 
those engaged in the study of palaeontology exerting themselves to 
have in Edinburgh a public collection of fossils, in 'which our city is 
80 deficient. An interesting discussion also took place, principally 
bearing on the relation existing between the fossil f^auna and flora of 
ancient epochs and those of the recent sera, when some interesting 
facts Were stated by several members, which it is hoped will bQ 
brought forward. at a future meeting. 

Mr. R. Stark ♦hen exhibited to the meeling a few specimens of 
messes recently received from Noith America, and lichens from the 
Falkland Islands. Among the former were fine specimens of Bryum 
ro8€Hm, a large and beautiful species, with mature fruit, Neckera mt- 
»or, Pal. Beauv., Anomodon viticulostm, B. Auct , which is con- 
fined to North America. These, and the other species shown, illus- 
trated the modifications produced by the difference of climate and 
other influences on them, as well as plants of a higher order common 

5 0 the European and American continent. The lichens from the 
Falkland Islands^ brought home by Dt. J. Hooker, were mostly of 
species closely allied to or identical with those of Biitain. One of 
the most interesting wds a minute species — Squamaria elegans — 
which may be regarded as the most southerly plant known, being 
found alone on the bleak and desolate southern coast of Cockburn’s 
Island, beyond which all traces of vegetation disappear. Mr. Stark 
concluded by a few remarks on the desirableness of more fully inves- 
tigating the geographical range of these plants, with a view of illus- 
tMhig other branches of natural history. 

„ ^ ZOOLOGICAL SOCIKTY. 

Fel^. 22, 1848.— William VnrrelbEsq . Vice President, in the Chair. 

> ^Tha following paper was read : — 

1. 0N A NBW SpECIKS OF CHIMPANZEE. By PrOFKSSOR OwKNT, 

; F.n.s. 

,^«Thia coEnmunioation contained a description of the skulls of adult 
male and female ChimpanzeeB from th,e Gal)oon river, west 
of Ainca, much exceeding in size and specifically distinct front 
^ pireviously known Troglodytes niger. The author proposed to 
didk thte new species Troglodytes Savagely after Dr. Ulioa. S. Savage, 
b^ldhoia it bad been discovered and its existence made known to 
Biipfheaot O in a Jotter dated April 24th, 1847, and of which the 
fo$16iyi|igtMRraot was « 

Ann. A» 'Maa. N. ffisf. Rer. 2. iii. 6 
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“ Proiestfnt 

> Gaboon tllver» Woil 

My dear Sir, April 24, 1847/ ^ 

“ Your known interest in the Zoology of Africa will find a resdy^ 
excuse 1 trust for the following communication, and lead you, in the 
midst of various engagements, to give me a few moments in reply." 
1 am on my way ro the United States in a vessel which, to complete 
its voyage, hud to touch at this point. I find it a region rich and 
untried in all the departments of Natural History, besiues being full 
of interest in a far more important point of view, that of a missionary 
field. 1 have found the existence of an animal of an extraordinary 
character in this locality, and which I have reason to believe is un- 
known to the naturalist. As yet I have been unable to obtain more 
than a part of a skeleton. It belongs to the SimiadtEf and is closely 
allied to the Orangs proper. It reaches nearly if not quite the 
height of five feet in the^ult state and is of a large size. 1 am con- 
siderably in doubt in regard to its identity with an animal said to 
have been known to Bunon as a large species of orang-outan, under 
the name of Poiigo. It is referred to in a note on the 58th page 
of the first volume of the American edition of Cuvieris * ll^nc 
Animal,' where he asserts that Pongo is a corruption of Boggu, 
which is given in Africa to the chimpanzee or to the mandrill, and 
was applied by Huifon to a pretended large species of orang-outaa, 
the mere imaginary product of his combinations. Then he says that 
Wurmb, a naturalist of Batafia, transferred the name (Pongo) to a 
monkey iii Borneo, which he thinks identical with PUheevs Satyrus 
(the real orang-outan, a red orang of Asia). 

My excellent friend, the Rev. J. L. Wilson, missionary of the 
Am. Bd. of Comm. For. Missions to this part of Africa, chinks that 
Pongo comes from * Mpongive,' the name of the tribe, and con- 
sequently the region, on the banks of the Gaboon river near its 
mouth, among which tribe he has resided for about five years. 
The tribe once extended a great distance on the coast above and 
below the river Gaboon, and the languages spoken for a great 
distance both above and below are evidently but dialects, with t^^e 
Mpongive, of one language. Whence Buffon professed to receive 
his specimen of ^arge species of orang-outan ' I know not ; but 
this region and its vicinity indefinitely are the only points at tvhich„ 
80 far eut I can ascertain, ' a large species of orang-outan^ has bet^ti 
heard of except the chimpanzee, which is now well-known* I have 
seen it mentioned that the skeleton of the Pongo of Borneo is iiv the 
Royal College of Surgeons, of which Institution you are a Professor* 
Npw nvay 1 solicit your aid in this matter ? 1 will send you outtinea 
qf the skull of the male and female (adults), and ask the favou^^rf 
a reply to my letter, stating whether you con identify them tritW 
tha^t ahy animal yqu know of under the name of Ponod^ or mp 
.otfier oognomen. 1 have no correspondent in Paris; if you 
sufltoiant interest in the subject, will you do me the favour ta'aflU 
certain from that city the fact whether such ekulb exist in adf 
cabinet there? The natives state that a young one was ciMigkt 
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itiany yean ago and . sold to a French captain who never returned, 
and that' it was the only individual taken, out of the 'river. From 
what 1 know, the young skull would very much resemble that of 
.the t^himpaneee. 1 have four crania (two male and two female), 
with many bones, though not a perfect skeleton; but I hope to 
complete- one before 1 leave the river, and to procure a dead sub* 
ject, which I shall preserve in spirits. Great uncertainty however 
attends my aucpees, as they are indescribably fierce and dangerous, 
and are found only far in the interior ; they are killed by elephant- 
hunters only in self-defence. 

"Below you have a sketch of the cranium of the male (No. 1) 
and female (No. 2), executed for me ,by Mrs. Prince, the wife of 
pr. Prince, the English Baptist Missionary at Fernando Po, who is 
here for a short time in seaich of health, a, a are two low ridges 
bonverging as seen in the sketch, and uniting at «r, and forming a 
strong prominent ridge in the course of the sagittal suture, which 
comes into a junction with a lateral ridge, d, sent back from the 
petrous portion of such temporal bone , e is a strong fossa of tri- 
angular shape between the ridges a, a. The space between the 
zygoma and temporal bone m a transverse direction is 1 J inch deep ; 
the diameter from before backwards 3 inches ; at 4 is a sinus 
about half an inch in depth and an inch in length, with foramina 
for the passage of bhxid-vessels and nerves. I’he two upper middle 
inobor teeth are absent, but their sockets show their size to have 
been nearly if not quite double the two outer ones. The two lower 
middle incisor teeth are narrower than the two outer. 

" 'The female cranium is a full-grown one, but differing from the 
male in the prominence of the ridges, the two anterior corresponding 
to a, n in the male, and the centr^ are rudimental only, except at the 
extremes ol the latter where it joins the posterior transverse ridge, 
lettered d in the male. It has lost the two middle upper incisors, which 
bear the same relation in respect to size to the two outer that those of 
the male do. All the incisors both in the upper and lower jaw are 
larger than they are in the male. The canines in the female are 
shorter tlian in the male. These points are all that 1 need specify 
to enable you to identify the crania with any in your possession. 
You will greatly oblige me by a comparison, and communicatiDg 
the result at your earliest convenience.’* 

Professor Owen having, at the time when ho received this in- 
fomadoo, observed in the cranium of a young but nearly adult 
Troglodytes niger that the canine teeth presented the same sexual 
SUpemrity of devdopments as in the orang’s {Pithecus), believed 
it possiiile tbat^the marks of distmetion mentioned by Dr. Savage 
prove to be the fully developed characteristics of old 
pwerful males of the Troglodytes niger \ and m the absence of 
aiepseiK n^ddog^mperisons of other oharacters, besides superior 
and horger eanina; teeth, and concomitant strong sagittal 
cristm, he hod deemed it better, to communicate 

OdsAtography, pL 118, 119, flg. 1 
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these doabtB to Dt. Savage, than to bayard a preus^tureirindio^tiip^ 
of a Bpeciefl, which might prove a seiLual, or a local and Mtfong^ 
variety of chimDanzec. 




Mr.Samuel^tutchbury ot Bristol, who had likewise 
Dn Savage a similar announcement of the exiatence (rf 'a larg!^ 
formidah& speciee of chimpanzee in the Oaboon diatriclp 
quoted some of the captains of vesbels trading from Bristol, ^ 
Gaboon river to wake inquiries respecting the specjiieB .aiiidqW' 
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to obtain specitnens of it ; and the result was that Captain 
Qtofg^ Wagstaff had succeeded in procuring at the Gaboon river, 
and had presented to Mr. Stutchbury, thi^ec skulls of the large species 
and one of the smaller species of chimpanzee, nil adult : and these 
skulls Mr. Stutchbury had transmitted tor description and exhibition 
at the Zoological Society. 

One of the skulls-^ of the large species (^Troglodytes Savagei) was 
of a very old male : the length of the skull was 11^ inches (0*29), 
with the molars worn nearly to the stumps, and the crown of the 
canine reduced, partly by fracture, partly by attrition, to its basal 
portion : its pulp had been inflamed and had produced ulceration of 
the alveolus. 

A second skulUwas also of a male, of equal size, with the full 
dentition of ^maturity, hut with merely the summits of the cusps of 
the molars and the margins of the incisors slightly worn. The 
third skull of the Troglodytes Savagei was of a female, 9 inches 
(O' 23) long, with the mature dentition, and with the molars not 
more worn than in the younger male. The fourth skull was of a 
female adult chimpanzee, 7^ inches (O' 185) in length, of the known 
species (Troglodytes nigei'), with the complete permanent dentition, 
and the teeth more abraded than in the two preceding skulls. 

The lower jaw was wanting in each of the foregoing specimens, 
and the occipital or basal part of the skull had been more or less 
fractured in each ; the skull of the young but full-grown male of 
the Troglodytes Savagei being the most perfect. 

Captain WagetafF reached Bristol in a broken state of health, and 
died soon after Jiis arrival. The only information which Mr. Stutch- 
bury was able to^ obtain from him was, that the natives, when they 
succeed in killing one of these chimpanzees, make a * fetish’ of the 
cranium. The specimens bore indications of the sacred marks in 
broad red Stripes crossed by a white stripe, of some pigment which 
could be washed oflF. Their superstitious reverence of these hideous 
remains of their formidable and dreaded enemy adds, to the diliiculty 
of obtaining specimens. 

Besides the yotnig but mature skull of the male Troglodytes niger^ 
of which the permanent dentition was figured in the author’s 
‘Odontography,’ he had compared with Mr. Stutchbury’s speci- 
mens of Troglodytes Savagei, a skull of a more aged male TVoglodytea 
niger with the permanent dentition more worn than in the younger 
adult male of the Troglodytes Savagei. The results^of a detailed 
^comparison between the skulls of the adult males of the two species 
1vei;e then given. Besides, the differences of size, as indicated in 
the subjoined ‘ Table of Dimenpions,^ the following were among the 
oharaGters establishing the specific distinction of the two chimpon- 
With regard to the dentition, the author observed that, as 
id the smaller Species of the Oraugs of Borned (Pithecus Morio)^ the 
'IhbWVe teelth of the smaller species of chimpanzee (Troglodytes 
eijualled in size those of tha larger species (Troglodytes 
^Odgei) *, hut that the canines and the molars were considerably 
Itd'gaf ia the Troglodytes Saoagei t the scries of the five molar teeth 
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in tliiB flpecieB occupy an extent of 2 inches 7^ lines (0^069X Whilst 
in IVoglodytes niaer their eictent is only 1 inch 10^ lines (0’O4d). 
Tlie crown of the canine inclines more outwards ^In Troglodytes 
Savagei ; the longitudinal convex ridge on its inner surface is more 
prominent, the onterior groove bounding that ridge being deeper in 
Troglodytes Savagei than in Troglodytes niger : the posterior inner 
groove is continued upon the root of the tooth in Troglodytes 
Savagei. 'Flie last molar is more nearly equal in size to the penul- 
timate one. and is more complex in structure, than ia Troglodytes 
niger \ it has the posterior outer cusp and particularly the posterior 
inner cusp more developed, and it has distinctly the connecting 
cross ridge between the posterior outer and the anterior inner cusp, 
which ridge is not developed in the last molar of Troglodytes niger. 
The bony palate is longer in proportion to its breadth than in 
Troglodytes niger, in which the breadth of the palate between the 
canines is absolutely greater than in Troglodytes Savagei. 

The external sutures between the premaxillary and maxillary 
bones, which disappear so early in the Troglodytes niger, are more 
or less persistent and traceable in all but the oldest male skull of 
the Troglodytes Savagei , these sutures slpw that after the pre- 
maxillary bone has entered the nose, of which it forms the lateral 
boundary of the external opening, it again appears upon the exterior 
surface of the face above the nostril, where its iipj^er extremity forms 
a triangular or wedge-shaped flattened piece, interposed between 
the lower half of the os nasi and the os maxillare superius, thus ex- 
cluding the latter bone from the boundary of the external nostril. 
One skull of a young Troglodytes niger with deciduous teeth in place, 
shows by the still persistent upper half of its facial suture, that it 
terminates in a point n little above the middle of the border of the 
external nostril, and that a portion of the superior maxillary is in- 
terposed between it and tlie nasal : in two other skulls of young 
Troglodytes nigei\ the slender pointed summits of the premoxillaricB 
reach the nasals and exclude the maxillaries from the boundary of 
the nostril, but do not expand into triangular plates as in Trogloiytps 
Savagei : in not any of the skulls of Troglodytes niger with the per- 
manent dentition does any trace of the suture between the premax- 
illaries and maxillaries remain*. ^ 

The nasal bones of the Troglodytes Savagei also afforded a fe- 
markable specific character : although the traces of their primary 
median division were obvious at their lower ‘ port, they hadL coa- , 
lesced with each other as in the smaller species; but instead of 
being flat, or slightly and equably convex ou the anterior suifoo^/ 
as in Troglodytes niger, they are produced forwards as they iuol^ne 
towards each other, along their upper half, and project thefe in the 
form of a slight bony longitudinal ridge, equally dividing the 4ewejr 
half orthe interorbital space. This character — the nekrest ap{)iK)acK 

* M. de Blainville, describing the osteology of the chimpsi)zc(i from syoihig^ 
fl|>ec!^en of the Trogtodj/tee niger, saya. “ Maia les pr^maxilfolres, qui la 

MticuIaHt^ de touener a peine Jea os du nez ot de souder dc fort hon bears tveo 
les mtxttUirOi ” dtc. Osteographie, fasc^ i. p. 33. t 
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to l^e promiOent naoal bonee of Man made by any known apedea of 
"ape^is ne well-marked in the female Troglodytes Savagei as iii ^be 
male. The lower half of the coalesced nasals in Troglodytes Savagei 
' is expanded and nearly flat, of an oval form, with the border forming 
the upper part of tlie nostril emarginate on each side of a median, 
sometimes bifid, point. Thus the lateral border of the nasal bone 
describes a strong sigmoid curve, convex outwards in its lower two- 
thirds, in Troglodytes Savagei ; in the less expanded nasal bone of 
^Troglodytes niger the same border is usually concave outwards, or 
very slightly convex outwards at the lower third; and the outer 
surface of the bone is flat or equably and very sbghtly convex. The 
greater breadth of the lower end of the nasal with the ex|>ansion of 
the upper ends of the premax illaries, gives a different form to the 
external nostril in the Troglodytes Savagei to tliat which it presents 
in Troglodytis niger : in this it is ovate or cordate with the narrow 
end upwards ; in the larger species it is u wide ellipsoid, almost as 
broad above as below. 

The alveolar portion of the premaxillaries in Troglodytes Savagei 
,was absolutely shorter than m Troglodytes niger, and therefore 
much shelter relatively, and to that extent the skull of the larger 
species is less 'prognathic.’ The zygomatic processes were not 
only absolutely as well as relatively stronger and deeper than in 
Troglodytes niger » but differently sliaped ; the bquamosal portion 
rising in an angular form in Troglodytes Savagei, and being as deep 
as the malar portion. The temporal fossae are relatively as well as 
absolutely wider ; for whilst the zygomatic arches are more expanded, 
the diameter of the intervening postorbital part of the cranium is the 
same in the male Trogl. Savagei as in the Trogl. niger. There is a 
distinct hemispheric mastoid process in the male Troglodytes Savagei, 
The spbcno-maxillary fissure is narrower and less bent in Troglodytes 
Savagei than in Troglodytes niger, in which it more nearly resembles 
that of Man. The supraorbital ridges were even proportionally more 
developed in the larger than in the smaller species of chimpanzee, 
and send down a vertical prominence to the root of the nasal bones. 
The outer and lower borders of the orbits, and the whole malar bones 
are more prominent and tumid, and, with the enormous sagittal and 
lambdoidal crests and zygomatic arches, give a scowling and dia- 
bolical physiogpomy even to dry bones of the head of this most for- 
midable of the great Anthropoid apes 

^ In the skull of the female of the Troglodytes, Savagei in which 
the danine teeth show the same sexual inferiority of size as in the 
female Troglodytes niger, the molar teeth present the same superior 
^ degrge of development and complexity, especially the last mular^ as 
in the male of tlie larger species, and have demanded a concomitant 
jnereaae of bulk of the temporal muscles ; and conseq^uently not only, 
are, the /zygomatic arches relatively stronger, but the temporal ridges, 
instead of,,being separated as shqiwn in an aged skull of the female 
niger in the museum of the College of Surgeons,, by a 
, Amo^h tract of mpre than an inch in breadth, come into contact 
at the beginning of the sagittal suture, and aie so continued back- 
' wards with a narrow groove between them, to the lambdoidal crest. 



7 ? Z^filogienf SPCtetyn, ' ' ■ ' 

llie xievelopiDtrnt of this crest also renders the supraoccipit^ siur^ 
face fUmost flat in the female Troglodytes Savagei, and it is even con- 
cave in the (^reat males ; whilst in both adult males and females of 
the Troglodytes niger it is convex. 

There are specific distinctions in the interior of the cranium of 
the two speciet> : the olfactory (ihinenccphalio) foss^a closed by the 
cribriform plate, though very little wider, is considerably deeper in 
IVoglodytcs Savagei than in Troglodytes nujcr , and the ‘ crista galli,* 
which 18 gmall in Troglodytes niger, la absent in Troglodytes Savagei^ 
nor is there any ridge continued from tlie fossa upon the inner sur- 
face of the frontal in the line of the frontal suture. 

. In Troglodytes niger there is a short ala minor spKenoldei continued 
outwards from the anterior clmoid process, and the upper and outer 
angle of the foramen lacerum antcriusis produced into a short deft: 
in Troglodytes Savagei the rudiment of the ala minor terminates at 
the upper border of the foramen laceium iinteiius, which has a subp 
quadrate form, and is not extended outwaids into an angular fissure. 
The sella turcica is relatively shallower in Troglodytes Savagei than 
in Troglodytes niger, in which it is shallower than in MaU. 

Many other minor differences were noted, but these would be 
better understood by the aid of the figures in the memoir. Some 
scepticism, the author obseived, might be expected as to the alleged 
specific distinction of the large and small chimpanzees by natural- 
ists who had not been able to realise the differences by actual 
comjiarison of the specimens; bat Piofessor Owen felt nu doubt 
that, as in the case of the Pithecas Morio, more extended knowledge 
of the new species would confirm the validity of its distinction from 
the Troglodytes niger. 

The stionger zygomatic arches and the more developed sagittal 
and lambdoidal crests might be viewed as adaptive developments 
concomitant on the larger canines, and indicative of a larger and 
more powerful vaiiety of chimpanzee; but the larger proportional 
molais and the smaller proportional incisors, the more equal and 
complex ln«^t molar tooth, together with the i>rominonce— slight at^ 
It is — of the na‘^al bones at their median coalescence, their inferior 
expansion, and, above all, the reappearance of the premaxillaries’ by 
their expanded superior extremities upon the face above the noetril, 
are more than mere differences of size and proportion, and being 
repeated in both male and female adults of the great chimpanzee of 
Gaboon, leave no alternative, according to the value assigned to 
such characters in other Quadrumanous genera, than to pronppnte 
the Troglodytes Savagei to be specifically distinct from the 
dytes niger, and this to be, as the PitKecus Morio is to the Pithecus > 
Wurmbii in Borneo, a smaller, feebler and more anthropoid s^oiet 
of the genua Troglodytes in Africa. 

In conclusion, Prof. Owen remarked that he had proposed th^ 
name of the new’ species of Chimpanzee provisionally, for tho cc®* 
venienqe. of its description and comparison ; and that, should be be 
able to learn that its discoverer had given a name to ha rtioqld^ 
ado]>t that name, of which Troglodytes Savagei would then ^ 
svnonvm. 
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MISCELLANEOUS. 

JOUENKY TO ExPjpOEIS TEE PeQVINCB OF ParX. 

Mcsbrs Wallace and Bates, two enterprising artd deserving young 
men, left this country last April on an expedition to South America 
to explore some of the vast aud unexnmined regions of the province 
of Parii, said to be so rich and varied in its productions of natural 
history. They have already forwarded two beautiful parcels of in- 
sects of all orders, containing about 7000 specimens in very fine con- 
dition, and a vast number of novelties, besides other very rare spe- 
cies, some of which were known only to the entomological world by 
tlje beautiful figures in Cramer and Stoll, and a few shells and bird- 
skins. The lost parcel is the result of their journey up the river 
Tocantins, The following passage is an extract from their letter to 
Mr. S. Stevens, dated Park, Oct. 23, to whom the ednsignments have 
been forwarded, and who has the disposal of them (see Advertise- 
ment on cover). 

If any one is curious about our trip up the Tocantins, you may 
inform them that wc ascended to about the 4th parallel of S. lat. 
near the Rio Tabocas, having reached Arroya, the last abode of ci- 
vilized people, aud passed a little beyond to view the rapids called 
Guaribas. We hired one of the heavy iion boats with two sails for 
the voyage, with a crew of four Indians and a black cook. We had 
the usual difficulties of travellers in this country in the desertion of 
our crew, which delayed us six or seven days in going up ; the voy- 
age took U3 three weeks to Guaribas and two weeks returning. We 
reached a poiut about twenty miles below Arroya, beyond which a 
large canoe cannot pass in the dry season, frota the rapids, falls and 
whirlpools which here commence and obstinict the navigation of this 
magnificent river more or less to its source ; here wc were obliged to 
leave our vessel and continue in an open boat, in which Vft were 
exposed for two days, amply repaid however by the beauty of the 
scenery', the river (here a mile wide) being studded with rocky ojgd 
sandy islets of all sizes, and richly clad with vegetation ; the shores 
high and undulating, covered with a dense but jjicturesque teest ; 
the waters "dark and clear as crystal ; and the excitement in shdoting 
fearful rapids, &c. acted as a neqessary stimulant undet the heat of 
an equatorial sun, and thermometer 95^ in the shade. Our collec- 
tions were chiefly made lower down the river. During the five we^ 
of our journey we had no rain till the last two days. The Weather 
here is as delightful as ever ; the mornings invariably fine, and a 
sliower in the afternoon every third or fourth day, which cools and 
refreshes everything delightfully. The heat is never oppressive ; the 
nights always cool ; there can certainly be no climate in the World 
fuperior to this, find few equal. Since sending our lasf collections wc 
have had further experience of the rarity of insects in this Country, 
The {^pidoptcra are numerous in species, but not in iiidhrldlillds } , 
the Coleoptera are exceedingly scaicc, and other orders arc gchc» 
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ralljTi like the Lepidoptera, sparing In individuals ; we attribute it to 
the uninterrupted extent of monotonous forest over which animal 
life is sparingly but widely scattered. Howevei this moke^ a differ- 
ence in*^the commercial value of the subjects. Tlic present collection 
is the fruits of two months' devoted and almost exclusive attention 
to insects. Shells and Orchids continue to be exceedingly scarce." 

Hqw to prevent the Attacks of the Hed-hug^ Cimex lectularius. 

By John Blackwall, F.L.S. 

7*0 Richard Taylor, Esq. 

Oakland, Dccernbrr 7th, 1818 

My okab SiE, — A short communication of mine, printed in the 
' AuQals and Magazine of Natural History,’ second scries, yol. ii 
pp. S5 7-359, recommending the adoption of a method of preventing* 
the attacks of the bed-bug, founded on the fact, established by ob- 
servation and experiment, that this loathsome insect, in consequence 
of not being provided with a climbing apparatus, is incapable of 
ascending hard dry bodies having highly polished perpendicular sur- 
faces, has eheited, I perceive, a few strictures from the pen of your 
correspondent Walter White, Esq , to the purjiort, that the plan 
proposed is neither new in kind nor efficient in operation (' Annals 
and Magazine of Natural History,* second series, vol. ii. pp. 457,458). 

To the spirit in which the strictures aie made, no objection can 
possibly be entertained , but I may be allowed to remark, that the 
sole object I had in contempUtlon when obtruding upon the readers 
of your widely- circulated Journal ray thoughts in connexion with 
this practical application of entomological knowledge to the domestic 
comfort of tliousands of human beings, was public utility ; whether 
the scheme propounded had novelty to lecommend it or not, I had 
small means of ascertaining, and. indeed, did not stop to inquire, 
being satisfied that, speaking generally, it w'as, at all events, cither 
unknown or strangely disregarded. 

With reference to the only circumstance advanced by Mr. White 
as militating against the efficacy of the pi;ojcct I have enunciated ; 
namely, that bugs are in the habit of crawling up walls and along 
oeilinge until they perceive tlmt they are directly over beds, when 
they quit their hold of the plaster and diop upon them, 1 would ob- 
serve^ that although neither reading nor personal cxpeiience had 
miule me acquainted witli this remarkable instinctive phienomcuon 
in the natural history of the bed-bug, yet the idea had occurred to 
my Qiiiid that such a descent might sometimes happen accidentally : 
but that oa it would probably bo a rare event, and, except iu the 
caae of an impregnated ^muJe, would not be likely to produce per- 
manent inconvenience, any special provision to counteract it was 
deemed unnecessary. Considered as the rx^sult of an innate propen- 
sity this act assumes a widely different character, and it becomes a 
matter importance to determine in what manner it can be guarded 
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igaiDBt : fortunately the difficulty is not great ; a canopy compoaea 
of arty light compact material closely attached to a wooden in 
whose outer margins glass cylinders are so far imbedded as to leave 
a bold, convex, exterior surface, wouhl completely answer tbe pur- , 
pose. This canopy, whose area must exceed that of the bed, ftiay 
be supported on the summits of the bedj^osts or suspended from the 
ceiling, as may be most convenient ; and if its periphery w'efe con- 
structed without angles, it would be a decided advantage. When the 
extreme difficulty of extirpating bugs from rooms, especially in old 
houses where they have been suffered to multiply to excess, is borne 
in mind, tlie desirableness of possessing the means of securing beds 
from their insidious approaches will scarcely be denied. 

The plan of protection against tbe attacks of the bed-bug which I 
have piojiosed or advocated, if the latter term should be thought 
more appropriate, of course w'as never intended to apply to animals 
provided with wings or a spinning apparatus; to prevent their ac- 
cess to beds, recourse must be liad to musquito-curtains, or to some 
similar contrivance ; but with regard to spiders, as they do not seek 
to prey upon or even to come in contact with the human species, 
and as the pain consequent upon the wounds which our more power- 
ful indigenous species arc capable of inflicting is very slight and 
speedily subsides, there is nothing to be apprehended from the Ara- 
neidea of Great Biitain. 

I am, my dear Sir, very truly yours, 

John Blackwall. 

DaSCairTlON op SAaCOrTILUS, a NKW OKNUS of PaXNATULIDjB. 

By J. E, Gray, Esq., F.Il.S etc. 

Sir William Jackson Hooker lately sent to the British Museum 
some bottles containing animals in spirits, some from New Zealand, 
others from South America, and some without any habitats ; amongst 
the latter there is a fine specimen of a Sea Pen, resembling the true 
^enu&Pennatula in general form, but differing from it most essentially 
in the form of the pinna and their substance, and presenting a most 
interesting new form in tlie family. 

Each of the pinna resemble the frond of Jienilla, Lam. ; they are 
placed in two crowded rows, one on each side of the^ upper part -of 
the axis, and, like that genus, they have the polypes ‘Scattered over 
the upper surface of the pinnm, which, as well as the surface of the 
stem I do not exhibit any spicula, but are smooth and fleshy. 

llvis genus may be considered as the passage between Pennatuta 
Ind Renilla. 

SAlfCOPTILUS. 

Coml pen-shaped ; shaft thick, fleshy, attenuated towards th^ tip, 
BpiOotfa, slightly striated longitudinally, and granulose on the surface ; 
tutis subquadrangular, rather thick, flexible when trtpist, formed of 
concentric coats and longitudinal fibres. placed in two 

rrowded rows, one on each side of one of the facSes of the^upper pkrt 
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of tbe ^baft» Hidoey-shaped, crumpled, with the ))otypeB scattered on 
the edge and upper surfaces, especially near the edge. Polypes 
amalh when contmeted leaving very small papilla* on the surface. 

SaRCOPTILUS ORANOIS. 

Shaft very thick at the base, longitudinally striated. Pinnae 25 
on each side, the lower one smallest. 

Hah. Brit. Mus. 

Length 8 inches , — From the Proceedinys of the Zool, Soc. for 
March 14, 1S48. 

Remarkable Instances of Instinct, or Intelligence, in Animals. 

By Dr. Warwick. 

When he resided at Durham, the seat of the Earl bf Stamford and 
Warrington, he was walking one evening in the park, and came to a 
pond, where fish intended for the table were temporarily kept. He 
took particular notice of a fine pike, of about six pounds weight, 
which, when it observed him, djirted hastily away. In so doing, it 
struck its head against a tenterhook in a post (of which there were 
several in the pond, placed to prevent poaching), and, as it afterwards 
appeared, fractured its skull, and turned the optic nerve on one side. 
The agony evinced by the animal appeared most horrible. It rushed 
to the bottom, and, boring its head into the mud, whirled itself round 
with sdeh velocity that it was almost lost to the sight for a short in- 
terval It then plunged about the pond, and at length threw itself 
completely out of the water on to the bank. He (the doctor) went 
and examined it, and found that a very small portion of the brain 
was protruding from the fracture in the skull. He carefully replaced 
this, and, with a small silver tooth-pick, raised the indented portion 
of the skull. The fish remained still for a short time, and be then 

E ut it again into the pond. It appeared at first u good deal relieved, 
ut in a few minutes it again darted and plunged about untiKt threw 
itself out of the water a second time. A second time Dr. Warwick 
did what he could to relieve it, and again put it into the water. It 
continued for several times to throw itself out of the pond, and, with 
the assistance of the keeper, the doctor at length made a kind of 
pillow for the fish, which was then left in the pond to its fate. Upon 
making his appearance at the poqd on the following morning, the 
pike came towards him to the edge of the water, and actually laid 
its head upon bis foot. The doctor thought this most extraordinary^ 
but he examined the fish’s skull, and found it going on all right, lie 
then walked backwards and forwards alon^ the edge of the pond for 
Bome<time, and the fish continued to swim up and down,*tuniing 
whenever he turned ; but being blind on the wounded side of its skull, 
^ it always appeared agitated when it had that side towards the bank, 
1^ |t C^uld not then see its benefactor. On the next day he took 
young friends down to see the fish, which came to him as iisital, 
'^4* lengthy be actually taught the pike to come to him at his 
an^feed out of his hands, With other persons it continued 
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as shy as Ash usually are. He (Dr. Warwick) thought this a ittost 
remarkable instance of gratitude in a Ash for a beneAt received ; 
as it always came at his whistle, it proved also what he had piy- 
vioualy, with other naturalists, disbelieved, that Ashes are sensible to 
sound. 

Dr. Warwick next related an anecdote illustrative of extraordinary 
instinct in the elephant “ Chunec** wdiich was shot some years ago 
at Exeter Change^ lionclon, in consequence of his having gone mad. 
This animal would pick u]) a shilling from the ground with its trunk, 
and place it in the waistcoat pocket of the person who intentionally 
dropped it. Ujion one occasion Dr. Warwick dropped a shilling 
purposely out of the animal's reach, and waited the result w’ith some 
curiosity. The elephant ajipearcd to consider for some time, and 
then raising its proboscis to nearly a horizontal position, blew 
violently against the ojiposite wall ; the reverberation of the wind 
wns so forcible tliat it blew the coin over , and the elephant repeated 
its blowing until it had got the shilling within its reach ; it then 
picked it up as usual, and deposited it in the doctor's, waistcoat 
pocket. 

The President, Dr. Booth, also related an anecdote of this same 
** Chunee,*' When the Arst symptoms of madness were evinced, and 
it was thought necessary to poison him, a strong dose of mineral 
poison was inserted into an orange and given to the elephant. The 
animal was fond of oranges, and immediately swallowed if; but the ^ 
dose was not strong enough — it merely made him sick. It was at- 
tempted to give a still stronger dose in the same manner, but the 
animal would not tokejt, and would never again swallow an orange 
without Arst crushing it on the ground, as if to smell its cofitenta.— - 
Proc, 0 / (he Lit. and Phil. Soc. of fAverpool, Nov. iv. p. 76. 

BRACHTCLADIDM. 

King sCIiffp, Dec. H, 1848. \ 

As the generic name Brachycladium, ' Ann, of Nat. Hist.' series 2, 
vol. ii. p. 382, is pre-occujued, 1 beg to substitute for it Btachycar^ 
phtum. — M. J.B. 

prevkntion op bugs. 

To the Editors 0 / the Annals of Natural History, 

Deo. 18, 1848.. 

Grktlkmek. — In the Magazine for the last two months are letters 
on the prevention of the bed-bug (Cimet lectularius). 

1 have used Sir William Burnett's Disinfecting Fluid, the solu- 
tion of the chloride of zinc ; it was applied menns of a feather^ 
to all the joints and crevices in the bedstead and with complete 
success. The solution entering the wood rendered it an unfit, ai^ 
probably a poisonous habitation for the Cime.r. 

The prevention of these animals is of more importance than some^ 
may at Arst suppose it to be ; in some seveire diseases, the disturban^ 
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they give the patient may greatly iihpccle recovery, and I have heard 
of instances where aoldiers in barracks finding slcej) irnf)OPsible in 
bed have gone out of doors, and sleeping there have been seized 
with inflammation of the lungs oi other diseases, dangerous and 
sometimes fatal. Yours, ^^c.. 

'I’liOMAs Stratton, R.N 

METEOROLOGICAL OUSER VATIONS FOR NOV. 1848. 

Chismek . — November 1. llnin, with fog 2. Fine clovidy. 3. Overcast 
cloudy and fine. 4. Overcast, '5. Clear find frosty overt.isi. 6 Overcast 
7. ('Icai and cold . shiirp fiosf at night. 8 I’lo.'.ty liright sun t liar and frosty. 
9, 10. Clear slight frost at nigliK II. Overcast. J‘J. .Slight ram. 13, 14. Very 
fine 15. Clear ; severe fiost at night 16. Frosty clear and fine. 17. Densely 
clouded, rain, pemliar luniinosiiy in die evening* ovcnasi. iw. Densely 

clouded. 19. Very fine. llO Densely c'oiulcd ram hensterous. ai. Clear 
and fine. |)€Luliar aurora horealis li.ill past seven pm mi N W. 2‘J. Oveicnst 
23 Rain. 24. Cloudy, clear and frosty. 25. I'Vosly , overcast slight rain. 
20. Cloudy. 27 Very fine 24 Cloudy. 29. Densely overt ast boisterous. 
.SO. Clear cloudy . partially overcast 

Mean temperatme ol the mouth 41°‘01 

Mean temperature of Nov. 1817 41 *01 

Mean temperature of Nov. for the lust twenty jears 4S *00 

Average amount of ram in Nov 2 50 inches. 

— Nov. 1 h'oggy. 2. Fine. S. Rain ram a.m. and p.m 4. Finer 
rain early a m- and snow i* m. 5 Fine: rain p.m. 0. Cloudy. 7, 8. Fine. 
9. Cloudy • snow A M. 10 — 14. Fine, 1.5. Cloudy 10. Fine 17. Cloudy, 
rain A. H. 18. Cloudy. 19 F'lue. 20 Cloudy rain in evening. 21. Fine. 
22. Cloudy rain A.M. 23 Cloudy 24. Fine. 25. Fine ruin p m. 26 — 
28. Fine. 20. Fine ruin p.m. 30. Fine. 

Apptfgmrlh Sfnme, Dumfries- .^hirc — Nov. 1 Dull a . m . soft lain p . m . 2 . Fine 
Mnarally . flying showers. 3. Rain a m. : cleared . looking frosty. 4 Frost 
hard : hilU covered with snow. 5 Frost hard . sprinkling of snow. 6. Tliuw- 
showers : stormy. 7. Frost* fine t lea r day. 8. Frost clear snow p.m 9. Fine 
winter day : frovt : snow incli deep 10. Frost * clear: snow melting 11. Frost : 
dull and doudy ■ snow gone. 12 . Flue no frost a.m. : gentle frost p . m . 19. 
Frost A.M. : a change of weather. 14. Frost a m.* thaw frostagain. 15. Frost a.m.: 
thaw* r.M. 16. Drops of rain occasionally. 17. Rain during night, aurora very 
^pleiHlid, 18 * Heavy rain during night : ditto day. 19. Frost a . m . . tJiaw p.m. 
20. Stonn of rain and wind fiood. 21. Bleak and tlull all day. 22. Rain 
greater port of day. 2.S. Fair a.m. : rain p.m. 24. Frostagain, 25,26. Thaw; 
vain find high wind 27. Fair and fine 28 Wet nearly all day high wind. 


29. Frequent showers, 90, Fair, but cloudy. 

Mean temperature of the month 39^*8 

Mean icmperalure of Nov. 1847 47 ‘7 

lllean temperature of Nov. for the last tw'eoty five years . 40 *4 

t Rain in Nov, 1847 9‘79inche&» 

.(kwrage amount of rain in Nov. for twenty years 3'60 „ 


Bawfunck Mantet Orkney. — Nov, 1. Drops: rain: aurora. 2. Showers: bail- 
ahowere. 9. Snow: liaiUsbowers. 4^ Snow.* clear. 6. Showers. 6. Cloudy: 
diowelra. 7. aleeu 8. Snow-sbowers : clear, frost. 9. Cloudy i rain. 

10. Cldtidy: 4 ;lear. ati^ora. 11. Bright, drizile: showers. 12. Fine: clear. 
19. Cloudy 1 ^Wers. 14. Cloudy: haik she were. 15. Cloudy: showers. 16» 
Bright t ojoudy. 17. Showem : aurora. 18. Damp tahowerB : aurora. 19. Hoar- 
flPOit f aboiTfra.' SO. Rain. 21. Rain : cloudy : aurora. SS. Rain. S3. Showers r 
S4;, Cloudy 1 25, 26. Cloudy : rain. 27,28. Showers. 29. 

Cloudy : thowera. 90. Showers. 
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X . — The Musa and Hepatica of the Pyrenees, 

By Richard Spruce*. 

[Witli three Plates ] 

Before entering upon an enumeration of the Musci and Hepa- 
ticse of the Pyrenees^ it will be proper to indicate the sources 
from which it has been derived. 1 hav^ ;iot been able to find 
any trustworthy record of mosses gathered in the Pyrenees pre- 
vious to the time of Bridel, who m 1803 visited the Pyr^n^es 
Orientales and the northern part of Catalonia, where he disco- 
vered his Bartramia stneta, Barbula chloronotos and some others. 
Of BndePs mosses I have seen only a very few, communicated by 
Professor Arnott from the herbarium of M. llequieu. In the 
^ 3rd edition of the 'Flore Franfaise' (1815) several Pyrenean 
stations of mosses are recorded, on the authority of DeCandolle, 
Ramond, Dufour and Grateloup. The two botanists last-named 
have since that period continued to pay occasional botanical 
visits to the Pyrenees, almost up to the present time, and to 
their liberality 1 owe specimens of such mosses as they collected. 
In 1825 the eastern and central Pyrenees were visited by our 
distinguished countrymen, Messrs. G. Bcntham and G. A. Walker- 
Arnott, and the latter gontleman has kindly communicated to 
me specimens of nearly all his Pyrenean mosses, a few only of 
which he has noticed in " A Tour to the South of France and 
the Pyrenees,” inserted in the ' Edinburgh New Philosophical 
Journal^ for April 1826. Still later, from 1828 to 1830, the 
} eastern Pyrenees were at various times partially explored by Dr. C. 
\ Montague, whose knowledge of general Cryptogamy ia unrivalled, 
his discoveries, including numerous lichens and not-rf few 
;mosses, were. announced by himself in the 'Archives de Bota- 
nique/ tom. i. (1883), under the title of " Notice sur les Plantes 

a. 

• Read befi>ra the Rotanical Society of Edinburgh, Jan. lltb, IB 19. 
Ann* ^ Mdg, N, Hist. Ser. 2. VoL iii. 6 
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Oi*yptogames r^cemment d^ouvertes en France," &c. 'Most of 
these I have had the opportunity of examining. In 1836, Dr. 
Gratclouj) began to publish in the ' Actes de la Soci^td Lin« 
n^nne de Bordeaux/ tom. vii., a Cryptogainie Tarbelliennc, 
on Description auocinctc des Plantes cryptogames qui croissent 
aux environs de Dax, dans Ic D^pt. des Landes/^ in which were 
to be comprised all the Crypto^mia growing w ithin 26 leagues 
of Dax, a district which would include the extreme Western Py- 
renees ; but it proceeded no farther than the publication of the 
Characeae, Filices and Hepatic®, for specimens of most of which l 
am under obligation to Dr. Grateloup. About the year 1843, MM. 
Philippe and de Lugo, two botanists residing at Bagneres-dc- 
Bigorre, began to collect the mosses and Hepatic® of the neigh- 
bouring mountains, and on the occasion of my visit to that city, 
two years afterwards, they put into my hands, without reserve, 
specimens of all they hacf succeeded in finding. A few mosses 
have also at different times been gathered in the Pyrenees by 
MM. desMoulins, Diineu, Gaston- Sacaze, and probably by others 
of whom I have not heard, and of whose labours I cannot there- 
fore make that honourable mention which is their due. In 184t5 
came my own visit to the Pyrenees, undertaken principally 
(though not solely) for the purpose of studying the Musci and 
Hepaticao, and extending through a period of nearly eleven 
months. It will not be without use if I here briefly retrace my 
steps, as some repetition ml\ be thereby avoided, and an oppor- 
tunity will be afforded of indicating the position of certain loca- 
lities, the names of which are of frequent recurrence in my cata- 
logue, though too obscure to be found in an ordinary map*. 

1 arrived at Pan, the chef-lieu of the Dept, of the Basses^ 
Pyr^^eSj and the ancient capital of B^rrt, in the early part of 
May 1845, and my first herborization in the Pyrenees Was made 
on the 13th of the same month. My excursions comprised, be- 
sides the woods, &c. adjoining the town of Pan, the villages of 
Juran 9 on, G^os, Rontignoii and Narcastet, lying on the, souths 
ern bank of the Gave de Pau, with the valleys' running up from 
them to the southward, among what may be called the skirts of 
the Pyrenees ; and the village of Bilhferes, lying south of the same 
river. From the 29th to the Slst were devoted to a virit to 
Oloron, at the entrance of the Vall& d'Aspe, along which runs 
one of the most frequented ro&ds into Spain. On the 11th 4!if 
Jun&l again left Pau for St. Sever, in the Landes, on a visit id 
Dr. L^n Dufour, the eminent naturalist, where eight days wero 
ttseftilly ^nt in exploring the neighbouring espeoiiUy 

^ For a fbller socouht of my tonr coifeult tlio ‘ London Journal of Bo^ny/ 
vol. V. p. 134. ’ 
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those of Mugriet (Commune of Souprosse) .a few miles distant 
firom St. Sever, and on the opposite side of the Adour. Return- 
ing thence to Pau, I again started on the 25th for Laruns, a 
little town lying about 26 miles to the southward, near the up- 
per extremity of the Vall^ d’Ossau, and midway between the 
Eaux Bonnes and the Eaux Chaudes. Here commenced my ac- 
quaintance with the real Pyrenees. My excursions included the 
Pic de Ger and the Montague Verte, the former overlooking the 
Eaux Bonnes from the south and the latter from the north ; the 
Gorge dc Hoqrat, conducting to the Eaux Chaudes, and watered 
by the Guve de Gabas ; the Gave de Valentin, which uniting at 
Laruns with the Gave dc Gabas, forms the ^ve d'Ossau ; the 
village of B^ost and the hameau of Bages (celebrated as the re- 
sidence of Gaston- Sacaze, the shepherd-botanist). Descending 
the Valine d^Ossau and again taking Pau m my way, I proceeded 
on the 8th of July to Argelez, m the Dept, ot the Hautes Pyri- 
n^es. The following day was given to the hcrborization of Pierre- 
fitte, on the south side of the valley (or rather platn) of Argelez, 
and at the confluence of the gorges of Luz and Cautereta. On 
the 11th 1 ascended to Cauterets, where I remained until the end 
of the month. My excursions from it were to the Pont d^Espagne 
and Lac de Gaube, ascending the Val de J^ret along the banks of 
the Gave de Marcadaou ; to the valleys of Lutour and Combascou, 
and to Mont Liz^. On the 2nd of August, accompanied by 
Dr. Southby, a compatriot enthusiastic in the pursuit of natural 
history, I crossed the central chain by the Port de Cauterets to 
the baitJis of Penticosa in Aragon. In this excursion, which oc- 
cupied four days, ^numerous interesting flowers, but scarcely any 
mosses, woro added to my collection. Returning to Cauterets, 
and descending from thence to Argc^lez, on the 8th I again 
ascended to Luz, at the entrance of the valley of Barfeges. IVom 
Luz I visited the celebrated Chaos and Cirque de Gavarnie, the 
Valine d'Estaube, &c., but my bryological collections were not 
much swelled thereby. On the 20th I crossed the Tourmalet to 
Bmgn^res-^de-Bigorre, in the valley of the Ailour. My stay was 
but short, for the present, and my only excursion of importance 
was to the flowery Mont Lhieris. The 27th and 28th of the 
same month were taken up in walking through the mountains, 
of the Hoorquette d'Aspin, the Vall^ d^Aure and the 
Port ae Peyresourde, toBagn^res-de-Luchon, in the Dept, of the 
Haute Garonne^ During my stay here of five weeks, I explored 
din whole of the magnificent Vall6e du Lys (lateral to the valley 
ol^Lnohon)^with its four lakes and twenty-four cascades, andl 
ascended the lofty mountain of Crabioules (mountain of crabes 
or iaoJ/iJs) which bounds it on the west, as far as the snow-line on 
the Ist and 2nd of October. Before this time I had visited the 

6 * 
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mountain of Superbagnires, which rises from the back of tl^e 
town, the gorge of Esquierry Ic jardin dcs Pyr^n&s ; the 
Lacs d^Oo (Lac de Sdcul^jo and Lac d'Espingo) lying between 
Mont Crabloules and^the Vall& d^Aure; theVallde de Burbe (in 
which js the Bois dc Gouerdere), and, passing through the Port 
de Portillon at its extremity, the upper part of the Vall6c d'Aran 
in Catalonia; and on the 10th, 11th and 12th of September, 
passing through the Bois de Sajust and the Port de Benasque (in 
the central chain), 1 had ascended the Maladetta in Aragon, 
Leaving Bagneres-de-Luchon and the Haute Garonne on the 
4th of October, I returned to Bagnferes-de-Bigorre, and occupied 
myself until nearly the end of the month in exploring its envi- 
rons, by which my collection of plcurocarpoiis mosses was much 
enriched. The localities examined were the rocks of Bddat and 
Salut, close by the town ; Mont Lhicvis and the woods of Gerdc 
and Astd at its base; the Gorge de Liibasserc ; the Vallee dc 
Lesponne with Lac L^hou (otherwise Lac Bleu), and a tributary 
valley (Ajdaloa) extending to the base of the terminal cone of the 
Pic du Midi. The autumn being unusually prolonged, and the 
summits still clear of snow, I undertook another expedition to 
the Basses Pyrenees, and on the 1st of November proefeeded 
again to Latuns, where I remained until fairly driven away by 
the coming of winter. Beside^ the localities visited in summer 
from this station, I now examined the Valine de B^ost, which 
leads across the Col de Louvie to the Valine d^Argflez ; the upper 
part of the Gave de Valentin towards the Col de Tortes ; the 
mountain (Goursi) which shades Laruns on t^c south ; and Gabas, 
near the base of the Pic du Midi. Driven from the mountains, 
my next destination was, by way of Pau, to Dax [Aqtue Augusta 
Tarbellica) in the Landes {Ager Syrticus), where I arrived on the 
18th of November. In the midst of almost unceasing rain I vi- 
sited in this rich district the ophitic rocks of St. Pandelon on the 
banks of the Luy (a tributary of the Adour), the chalk rocks of 
Tcrcis, and the woods of Saubagnac and La Torte. Having de- 
voted a foHnight to* a re-examination of the neighbourhoO(j( of 
Pau, I returned early in 'December to Bagnfercs to winter. In 
the Pyrenees, as throughout nearly all the rest of Eui^ope, the 
winter of 1846-6 was remarkably mild, and by the month of 
February the lower mountains were quite clear of snow. I ayail^jd 
myself of this circumstance to explore the district almost com- 
pletely, and in one instance to make, in company with M. Phi- 
lippe, an excursion of four days (from the 5th to the 8th of Pc- 
briiary) into the heart of the mountains, for the purpose of ex- 
amining the back of the Pic de Mont-Aigu and the Valiko ^6 
Castclloubon (otherwise V. de Gazes), which is separated l:(y Only^ 
a nartow ridge from the valleys of Luz and Arg^lcz, Eve^j^t 
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that season we were able to reach an altitude of 7000 feet, and 
might easily have gone higher, but the ground at that height, 
though almost clear of snow, was frozen to the depth of several 
inches, and the waterfalls were changed into sheets of ice. The 
chief localities examined near liagneres, and not previously 
named, are the forests of Transoub&t and of L'Escaladieu (the 
latter on the road to Toulouse) ; the valleys of Campan, Serris 
and Trebons ; the Bois dc Lagaillastc and the Camp de C&ar, 
both near the village of Pouzac ; the Cdtea scMsteua: of Loucrup 
and the Bois de Montgaillard, on the road to Lourdes. These 
examinations enabled me to add extensively to the list of mosses 
previously observed by MM. Philippe and de Lugo. Finally 
quitting Bagnijres early in March, a last visit to l^u rendered 
my collection of the mosses of the Western Pyrenees still more 
complete ; and in proceeding thence to Pans, two days spent at 
St. Sever with the excellent Dufour, aflForded me rarities unohr 
served the preceding year. 

In this reswni of my w^andcrings I have avoided alluding to 
the species collected, but it will be seen, by tracing my track on 
the map, that I executed a network of journeys sufficient to ex- 
plore pretty fully the tract of mountains traversed, extending 
irom the Vall& d'Aspe on the west to the Vull^e d'Aran on the 
east^ and to enable me to state with considerable confidence the 
amount and distribution of species within these limits. 

Since my return from the Pyrenees I have had a few additional 
species and habitats from my friend Philippe, and also from 
M. Sebimper, who passed through part of the Pyrenees in 1847 
bn his' way into Spain. 

It must qi conclusion be acknowledged, that it is only botanists 
resident in the Pyrenees who have it in their power to present to 
the world a complete flora, whether Phanerogamic or Crypto- 
gamic, of these mountains. Botanical .geography is a subject 
that can be but very imperfectly studied in the cabinet, and in 
sitting down to arrange the materials collected on a distant ex- 
pedition, one always finds some deficiency, some essential obser- 
vation omitted, which, to a person on the spot, might be sup- 
plied by travelling possibly only a few paces. 

General eomiderations on the structurcy of the Pyrenees . — 
tlje Pyrenees may be aptly compared to an immense barrier, 
r^ed by nature^j band for the separation of two nations, and 
eilei^dipg from sea to sea. The transversal ridges which spring 
here an4 there from the central chain may be considered as the 
the outworks of this great fortification. The 
£^a OTOumiied by these mountains lies between 8® 20' E. and 

(X Ay. lohg.„(from .Greenwich), and from a little north of the 
^rd parallel nearly to the 42nd. Their direction, from the 
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Mediterranean to the Bay of Biscay^ is nearly W. by N/; itrtff 
their length, from Cape Creux to the Port dcs rassages, is about 
270 English miles. It is well known that the Pyrenees have at 
the latter" limit reached but half their length, and that their con- 
tinuation constitutes the elevated ridges of fiizcaya, Astwias and 
Gallicia, up to their real termination at Cape Pinisterre ; at pre- 
sent, however, we have only to do with that portion which sepa- 
rates France from Spain, and to which the name “ Pyrenees ” is 
popularly limited. 

When attentively considered, the Pyrenees will be found to 
consist of two chains ; the western, which increases in altitude 
from the ocean to the Maladetta (10,722 ft.*), its highest pointy 
whence it rapidly sinks to the opposite sea ; the eastern com- 
mencing north of the Maladetta, with hills of slight elevation, 
increases in height as it approaches the Mediterranean, not far 
from which is Mont Canigou (8652 ft.), one of its loftiest sum- 
mits. From the point of dislocation is thrown off to the north- 
ward a remarkable embranchment, which separates the basin of the 
Garonne from that of the Adour, giving birth to the latter river, 
and stretches through the Dept, of the Hautcis Pyrenfes a little 
w'ay into that of Gers : its highest point is the ric du Midi de 
Bigorre (9000 ft.). Some geologists (as M. llcboul) have traced 
several distinct axes of elevation in the Pyrenees ; and M. Elie 
dc Beaumont supposes that they have been upheaved at four 
distinct epochs, though the great mass owes its Hevation to only 
the third of these, which was posterior to the chalk formation. 
The fourth epoch of elevation is perceivable only m the localities 
where serpentine [ophite) appears. 

^ The loftiest summits of the Pyrenees ai’C nearly all out of the 
central chain ; the Maladetta, the culminating point of the whole 
range, is to the southward of it ; as is also JVlont Perdu, the neit 
in altitude. The d^ressions (called '' Ports in the mediitl 
ridge, and usually '' Cols in the transversal ones) are all of con- 
siderable elevation, often from 7000 to 9000 feet, and there eit 
only two passes practicable for carriages, one at each extremity 
of the chain. On the southern or Spanish side the ascent is 
more abrupt than on the northern side, where two ridges (at 
least) parallel to the medial ridge, and yielding to it Very little 
in height^ are usually distinctly traceable. The Spanish Pyrenees 
are also watered by fewer streams, have fewer lakes, '^and are leds 
clad with forests than the French. On both sides the v^leys hre 
in most casfe^ steep ; the basins we successively en^unter in 

• llie altitudes are oil in French measureB, and 1 have given very^^v, 
for besides that 1 had not the opportunity of deterihinitig aSy.myssIfv 'the 
altitude of the same mountain, as stated by different obser? erii often i’srtes 
ftoniiderably. 
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Binding ^em are usuallv Bmall^ and occupied either by lakc8> 
QV by alluvium deposited by the descending streams. In only 
two cases have I seen hollows filled with peat, one on Mont 
Goursi in the Basses Pyren&s^ and the other at the head of a 
small valley, lateral to the Vallee de Lesponne in the Hautes 
Pyr^n&s. 

The line of perpetual congelation in the Pyrenees, I assume 
from my own observations to be at an average height of nearly 
9000 feet, or more than 1000 feet higher than in the Alps. One 
authority, now before me, fixes it at 8718 feet, and llamond 
estimated it at from 8100 to 8400 feet, which 1 do not hesitate 
to say is much too low. It varies however considerably with the 
degree of exposure and even with the form of a mountain, and 
the snow is uniformly found to melt less, and consequendy to 
descend lower in an eastern exposure than elsewhere. Hence, 
even on the highest mountains, the hand of perpetual snow is 
not more than from one to two thousand feet broad. 

The streams whicli take their rise on the southern slopes of 
the Pyrenees flow nearly all into the Ebro. On the northern 
slopes, the space lying opposite the western half of this drainage 
of the Ebro is occupied by the Adour and its tributaries, while 
the space corresponding to the eastern half, extending from the 
source of the Adour to that of the Arriege, is occupied by the 
upper part of the basin of the Garonne. In the extreme eastern 
angle, on both the northern and southern side, are various small 
streams which run directly into the Mediterranean. This drain- 
age of the rivers would seem to afiford us the basis of a division 
Of the Pyrenees, for the purpose of estimating the distribution of 
plants on their surface ; but on trial such a division will be found 
intractable, and I prefer another which separates the plants into 
more distinct groups, and corresponds very nearly with that 
adopted by the botanUtes sidentaires of the Pyrenees. I divide 
the Pyrenees into thxee disirictSy the Western, the Central, and 
the ^asJtem, the limits of which 1 proceed to define. 

The Central Pyrenees are comprised between the upper part 
of the Gaye de Pau, from its source at the Cirque de Gavarnie 
as far as to the bridge of Lourdes, on the west ; and Mont Mala- 
diatta anjl the Vall^ d^Aran, watered by the infant Garonne, oq 
or from themeridian of Greenwich’^ to about SQ minutes 
Qt^east Ipngitude. This district includes, in France, the upper 
^ of the Dept, of the Haute Garonne and most of the upper 
part of the Hautes l^en&s ; in Spain, part of Ai'agon and a 
ve^ small angle of Catalonia. It is watered by the upper 

’ • Tilt village of In the valley of Bar^os^ in exactly Id tbt longitade 
of OrocmIiMch. ^ , 
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branchett of the Adour and Garonne^ and contains the highest 
mountains and the deepest valleys in the Pyrenees^ as well as the 
most extensive forests. Glaciers of great extent are found in this 
district only ; the principal are those which occupy the northern 
sloj^B of the Maladetta and Crabioules. 

The Western Pyrenees extend from the Central to the ocean 
at Bayonne and St. Jean de Luz. They include, in France,’ the 
Uept. of the Basses Pyrenees and part of the Landes, stretching 
as far as the Adour at St. Sever and Dax, besides a small portion 
of the Hautes Pyrdnees; in Spain, a small part of Navarre and 
most of the northern part of Ai’agon. Thiff district extends 
farther to the north than either of the others ] it is consequently 
colder at the same altitude, and in the sandy plains bordering 
on the Adour and the ocean the climate is much more humid. 

The Eastern Pyrenees are comprised between the Central and 
the Mediterranean. In France they occupy the whole length of 
the Depts. of Arriegc and Pyrenees Oricntales ; te Spain, nearly 
all the northern part of Catalonia. This district is the most 
southern, the warmest and driest, and the most denuded of 
forests of the whole three*. 

A rough sketch of the mineralogy of the Pyrenees, so far as it 
is connected with the distribution of plants, will conduce to a 
more complete idea of the peculiarities of these divisions. The 
igneous rocks of the Pyrenees do not, as in the Alps, constitute 
some of the loftiest mountains, and the highest point at which 
I am aware of the existence of granite is on the summit of the 
Pic du Midi d’Oasau (9186 ft.), unless it attains the summit of 
Nfouvielle (9606 ft.), as some maintain. In the eastern part of 
the Western Pyrenees it constitutes the muss of the mountains 
above Cauterets, especially those which include the valleys of 
Combascou, Lutour and Jeret, and the Ijec de Gaube; from 
whence it passes (by the Vall^ d^Azun, &c.) into the upper part 
of the Vall& d'Ossau, where I have observed it from below the 
Eaux Chaudes to the Pic du Midi, and on the circumjacent^ moun-^ 
tains, in which it is the predominant rock, From the Vall^ 
d^Ossau it dips at ouce so pi'ofonndly as not to be observed in 
the deepest parts of the Vallee d^Aspe, or in any of the valleys 
to the westward, until it reappears near Bayonne, m the snasiif 
of Cambo. In the Central Pyrenees it appears in the valley of 
Barges (continued from the valley of Cauterets) and about the 
base of the Pic du Midi de Bigorro ; but, with this latter excep- 

* 1 should add, that grefxi part of the Arri^^go is still a terra incofinito to 
me, and 1 especially commend its exploration to resident ciyptogamfsts. 
Probably, iVom its containing sOme very lofty summits, as the Pies m Mont- 
calm and Estati^ both its character and Its vegetable products would require 
the^weatero pariofit to be amiexod to our Central (ustfict. « • 
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tion;^ it rarely attains tbe surface in the neighbourhood of Bag» 
n^es^de-Bigorre. N6ar Bagnerea-de-Luchon it appears in most 
of the valleys and at the base of tbe inountains. From the 
Central Pyrenees it passes into the Eastern, where, especially in 
the Dept, of Pyr. Oricntales, it constitutea a very large proportion 
of the surface. In the granite I include gneiss, and possibly some 
other rocks whose internal structure is of nearly the same cha- 
racter. 

Mica-slate [schiste-micace) I have observed in the Western 
Pyrenees only in the valley of Cautercts, especially at the base of 
the Monne and on Mont Lize. Thence it passes into the Cen- 
tral district, where it constitutes the terminal cone of the Pic du 
Midi, the Pic dc Mont-Aigu, and all the adjacent mountains. 
The wall of rock which supports the w^aters of Lac Lchou is of 
mica-schist, and in general the embankments of all the lakes in 
the Pyrenees are of this rock or of granite. In the Eastern Py- 
renees the mountains on the western side of the river Aude are 
of mica-schist, and I am not aware of its occurrence elsewhere. 

Slate [schiste-argileiuo) may be regarded as the most important 
rock in the Pyrenees, appearing as it dot's in every part of them. 
In the W. l^yreuces I have observed it in the Vallee d^Ossau ; also 
near Arg^lez, where it is the predominant rock, extending from 
thence along the gorge of Jjuz to the valley of Bareges, where it 
meets the mica-schist and other primary rocks. Ascending from 
Arg^lez by the valley of Cauterets, it extends (though not unin- 
terruptedly) to the very summit of the central chain. The Port 
dc Cauterets and all the other passes which have fallen under my 
notice are (as in the Alps) excavated in ^late-rock, which is often 
very siliceous, and cleaves with difficulty in at least two direc- 
tions. From Cauterets the slate passes into the Central Pyrenees, 
descending almost to their buses, and attaining the ridge of the 
central chain, as at the Port de Benasque, &c. In the Eastern 
Pyrenees it would seem to occur chicHy about the base of the 
mountains, skii-ting the granitic nucleus. Thb lower mountains 
in the Pyrenees, whose chief constituent is clay-slateorgrauwackc, 
have commonly rounded summits, and are covered with herbage ; 
but the loftier ones, and especially those of the medial ridge, have 
a bolder aspect ; their sides are furrowed by deqi ravines, and 
’Hieir Summits are serrated and peaked. When closely examined 
th^ are found to be in a state of continual decomposition and 
degradation, probably from the dissemination of iron pyrites in 
these rocks. 

' IVansition-Jiinestone {cakaire de transition) constitutes also its 
propostionW the surface of the Pyrenees, In the W. Pyrenees 
it forms the pri^ipal part of the ridge of the central chain, 
lying to the sodth.bf the Piedu Midi d'Ossau. From the vaL 
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ley of Gauterete it would seem to be entirely absent^ but it 
appears in the Central Pyrenees in the great valley of Bareges, 
where it extends from the bottom of the valley of QMre to a little 
beyond the lake of Gavarme, and plunges under the immense 
mass of alpine limestone of the Marbore. The lower hills near 
B.-de-Bigorre, especially the Pic de Lhieris, are formed almost 
entirely of it, and here it often presents itself in thin beds, alter- 
nating with clay-slate. In the upper part of the valley of Lu- 
chon, and m aU the surrounding mountains, I do not recollect 
to have observed any calcareous rock. In the E. Pyrenees, 
transition-limestone would seem to occur amongst the granitic 
formations m detached masses (accompanied however by slate) 
chiefly m the neighbourhood of Villefranche and Prats de Mollo, 
and in the Corbieres. The ascents of mountains of transition- 
limestone are intermpted by escarpments, whict||hre rarely of 
great elevation. 

Of secondary rocks, the only one which I shall have occasion 
to mention is oolitic limestone (calcaire alpin). To this rock the 
Pyrenees owe some of their grandest features, as it forms escarp- 
ments in 8001C instances considerably exceeding a thousand feet 
in altitude, as at the Cirque de Gavarnie, the terini nation of the 
Vall^ d'Estaube, &c. ; but wherever it attains the alpine region 
(as in the instances just cited) I have found it quite destitute of 
mosses, probably from its exposed position, above the region of 
forests. It is only in the lower hills of the Westem Pyrenees, 
especially near Pau, where it occurs as a conglomerate, that the 
alpine limestone has afforded me any cryptogamia. Some of 
Dr. Arnott’s mosses from the Pyr. Orientales, judging from the 
fragments attached to the specimens. Lave been gathered on 
alpine limestone. 

Trap-rocks I have remarked in the Pyrenees in small detached, 
masses, but I have gathered cryptogamia only on a rapidly de- 
composing ophite at Labassm^e near B.-de-Bigorre, and at St. 
Pandelon near Dax. 

This brief sketch of the chief rocks of the Pyrenees is confessedly 
very imperfect ; it is also designedly superficial^ for it is only by 
the surface-rock that plants whose roots rarely penetrate to the 
ddpth of an inch can possibly be influenced. The position, top, 
of any rock iii the geological series cannot be said to haveanyr^ 
thing to do with the distribution of plants, though the presence 
of a certain mineral is in many cases essentid to their existence. 
From my observations in the Pyrenees and elsewhere, I hav^ 
pertained pretty accurately what mosses require a matrix eour 
tainij^ carbonaU qf lime ; these will be s|mified as they peevnf. 
They have qbvibqsly no preference for primitive, trapsitioo, 
sccondaiy limestone, but they are always most ^ abundant and 
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luxuriant on limestones of which the surface rapidly decomposes ; 
hence the older limestones^ which in the Pyrenees are often trans-^ 
formed into marble^ are never in that state prolific in mosses. Of 
those species which absolutely refuse to vefii^etatc on limestone (and 
they are not very numerous), some are found on a great variety 
of rocks ; but probably when carefully examined these rocks would 
be found to contain some one element, essential to all the species 
making choice of them. Silex, for example, seems necessary to 
certain Gi'immia ; and there are a few mosses rarely found except 
on rooks containing a large proportion of iron. It is scarcely 
necessary to mention that many mosses are never found on rocks 
at all, but by exception, some preferring the bark of living trees 
{coNical) and others decayed trunks or logs {lignat). 

Distribution of Musci ami Hepaticfe in the Pijrenees, according 
to latitude and longitude, — The distribution of plants on any given 
portion of the ca^th^s surface requires to be estimated both horu 
zontally and vertically y and if the surface to be considered extend 
through several degrees of latitude, the two modes will require 
to be exhibited both separately and in combination. It is ob- 
vious that a comparison of the vegetation of any portion of the 
earth with that of any other portion, or of the whole, must 
always be incomplete, until the whole of the eurtlPs surface shall 
have been examined. Hence the following account of the dis- 
tribution of Musci and Ilepaticae in the Pyrenees can only bo re- 
garded as approximatively correct. I enumerate 390 Musci and 
91 Hepaticae in the Pyrenees. Taking the whole number of 
Musci known in the w orld to be 2400 (which is rather over than 
under the limit), and of Uepaticac to be 1200, this would show 
the Pyrenees to possess nearly one-sixth of the entire family of 
Musci and but one-thirteenth of the Hepatica^ or twice as great 
a proportion* of the former as of the latter. But this proportion 
is very nearly what we should arnve at in comparing the Musci 
and Hepaticae of Europe with those of the rest of the world, «o 
much more numerous are Hepaticae in the southern than in the 
ndrtfaem hemisphere. 

The species which attain absolutely their northern limit in the 
'Pyrenees seem to be only the four following : — 

aureuoi. Tortula cesspitosa. 

Hryum platyloma, Soulhbya tophacea. 

Those which attain their southern limit are apparently much 
niorie humorous ; but when the mountains of Spain come to be 
fully explored) tho list will probably bo somewhat lessened ; and 
1 ought to acknowledge that, possessing no complete Ust of the 
eVyptogamia of Italy, I may have assigned the Pyrenees as the 
southern limit for a few species which in reality extend farther 
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south in Italy. So far however as I can ascertain, the follo^- ' 
ing species have their southern limit in the Pyrenees : — 


llypnum umbratum. 
PyreimJcum, 
plicutum. 
ila^ellAre. 

Btnatulum. 

cffiapitoaum. 

crassinervium. 

Vaucheri. 

pumilum. 

cnmpestre. 

Starkii. 

Muhlenbeekii. 

prateiise. 

Haldanianum. 

hateropteruni. 

catenulatum. 

Spracii. 

trichopborum 

plnnifoluim. 

Isothocium rufcscens. 

chryscum. 

Leskea roatrata. 
longitolia. 

Anacamptodon splachnoidca. 
Mielichoferia nitida. 
('atoBcopIum nignium. 
Bartramia mardiica. 

Bryum acuminatum, 
polymorphuni. 

Zicrii. 

concinnatum. , 
Ludwigii. 
obconicuni. 
julaceum. 

Mnium spinosum. 


Mniuin apiiuiloaum. 
medium. 

Aulucomnioii androgynum. 
Physcomitnum acuminatum. 
'J'ortula alpiiia. 
latiiolia. 
aciphjlln. 
papillosR. 

Dicranuin riilvum. 
lungifolium. 

Sauteri. 

Arctoa fulveila. 

Anodns Donnianus. 
Orthdtrichum Biudiii. 
rivulaiD. 
urnigerum. 

Iledwigia imberbiB. 

Grimmia anodon. 
curvula. 

Bulcata. 

strata. 

Encalypta commututa^ 
rlmbdocarpa. 
Folytnchum sex.mgulare. 
Fissidens granciifrons. 
SarcoKcyphua aduBtuB. 
Ahculana compressa. 
Jungermannia aphserocarpa. 
Genthiana. 
curdilolia. 

Lyoni. 

Francisci. 

Lcjeunia ovata. 

Frullauia fragilifolia. . 
Duinorticra irrigua. 


Few species can be expected to attain their eastern limit in 
the Pyrenees (lying as they do on the western side of Europe), 
and I can find only these six, of which all but one {Fissidei^ 
grandifrons) had been previously supposed to be confined to our 
own islands : — 


Hypnuip exspitoBuin. Lejounia ovata. 

Turtula papilloaa. Frullunia fragilifoIiH. 

ViJsidi«n9 grandifrons. Dumurtiera irrigua. 

The Dumber of Musci and Hepaticse which are not found any* 
where to the westward of Europe, Either on the continent of 
America or in the intermediate islands, is considerable, imd they, 
mostly attain their western limit in the British Isles. Somtf 
species which reach their western European limit in the 
(not being found in the British Isleis) |eappear in N. 
under nearly the same latitude ; such arc Hypnum Hatdanidmm} 
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Leiikea rostrata and attmuafa, Physcofnitriurn acuminatum, Tor- 
tula caspitosa, Dicranum fulvum, Fissidena grandifrons, &c. Tor- 
tula chloronotos reappears in the isle of Teneritfc. There are only 
the following species whose occurrence westward of the Pyrenees 
has not yet bqcu recorded : — 


Hypnum Pyrenaicum. 
Vnuchen. 

hotlieciuiii Pliilippitinum. 
Bryum polymoq)hum. 
Mniuin TTiPilium. 


Tortula incliiiata. 
Encnlypla ligulata. 
Buxbaumia indusiata. 
Plagiocliila P}renftica. 
Scapama apiculata. 


Of the few mosses which grow on the southern slope of the 
Pyrenees, only one species (Tortula c^npitosa) was not found at 
all on the northern. The Spanish Pyrenees have in fact a pecu- 
liarly arid aspect (to the eye of a cryptogamist), and correspond 
well with the distant view I have hud of the dry and naked 
sierras of Spain*. 

If we now compare the three districts of the Pyrenees, above 
defined, one with another, we find a considerable number of 
species peculiar to each. The following mosses, gathered in the 
Western Pyrenees, were none of them observed in the Central 
and Eastern Pyrenees. [Those species marked with a (t) are 
peculiar to the sandy plains of the Landes.] 


Hypnum slrigosuin. 
inegApolitiinuiji f. 
ceespitosum f. 
trichophorum. 
Catoscommn nigrituin. 
Bryum Tozeri. 
ccespiticiuin. 
erjthrociirpon. 
torqueiceiif). 
platyloma. 

Muelleri f. 

Mnium apinoBum 
PunaHa corvexof- 
EiitoBCbodon Templeton i f. 


Physcorniti ium encetorum. 

acuminaium. 

Tortula anibigiiat- 
pHpiIlosa. 
latifolia. 
cjespitosn. 

Trichostoinum Igridum. 
subulutum f . 

Diet an urn spurium. 

WcisiH cirrhota f, 
Wimmeriana. 

Gymnostomum cnlcareiim 

Ptyihomilnum pusillum. 

Ouhutricbum crispulum. 


• Cavanllles, in hia ‘ Observacioncs Bobre la Historia Natural, &c. del 
Reyno de Valencia (Madrid, 1795)/ amongst all the localities which he so 
minutely describes, mentions but one of bryological promiHO, where he ob' 
* served the tolilary mo99 which enters into his catalogue of the plants. In 
M>eaking of the mountains of Valldigna (p. 218) he says,.** Los montes por 
doude est&n expuestos al mediodia son secos, y qne no hay fuentes en sus 
raicei ; al oootrario las faldas Bcpteiitnonalcs de todos ellos est&n sembradas 
de aibof kuipedoB y frondosos, y en las raices nacen, fuentes abundantes. 
, . .^En el yalle de Barig son innumerablea las fuentes que nacen desde 

^Idkyi htata Pulgmola. . . . . En estoi sitlos hdmedoa y 'somhrfos est& 
aifmpre vm 'l»na&rale8B, oubierto el sudo de vegotales, y casi aiembre de 
dUpjutan laa plantoa el terrene. La dorgdilla (Ceteraeh),. el 
conmn, et uteris (P^ a^ufYina) y la jungerrqania allanada (Jg. 
eiimpiaiata) oceupan Us hendeduras de laa pefias.'* 
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Orthotricliuui patent, 
umi^erum. 

Conomitnum Julienuro f. 
Duxbaumia apb^llat* 
Sphagnum cuspidatum f . 

conapactum t* 
Alicularia compressa. 


Southbya topba 
Jungermannia curvula. 
ininuta. 
dentala t* 
Lejeunia ovata. 
calcarea. 

Frullnnia fragilifolia. 


The whole of the following were observed only in* the Central 
Pyrenees : — 


llypiuim Pyrenaiciim. 
flagellare. 
aureuin. 
falcatum. 

Haldaninnum. 

heteropterum. 

plunifoliuin. 

depressum. 

Neckera pumila. 

Eutodon cladurrhizans. 
instdioflus. 

faotbecium Philippi an um. 
striatum. 

Leakea rosti ata. 
longifulia. 

Ilookerib lucens. 

Anacamptodon splacbnoidcs, 

Bartraniia marcbica. 

Bryum pynformo. 
loncicolluin. 

Ludwigii, 

juluceum. 

concinnatum. 

cirrbatum. 

Mniura ly copod loides. 
medium. 

Dissodon Frcelicbianus. 

Anacalypta latifolia. 

Tortula vinealis. 

Ceratodon cylindricus. 

Diaticbmm inchnatum. 


Dicranum fulvum. 
maju9. 
falcatum. 

Arotoa fulvella. 

Camp>lo8telium saxicola. 

Braenyodus tricbodea, 

Anodus Donnianus. 

Seligeria recurVata. 

Anoectangium compactum. 

Zygodon conoideus. 

Ortbotrichum rivulare. 

Gninmia anodon. 
funuliH. 
aulcata. 

FiflRidens osmundioides. 

Totrodontium Brownianum. 

Sphuginim ucutifolium. 
aquarroaum. 

Snrcoacyphua adustus. 

Jungermannia Sebraderi. 
Genthiana. 
pumila. 
cordifulia. 
divaricata. ' 
cbnnivens. 

Lopbocolea minor, 
beteropbylla. 

Harpantbua acutatua. 

Chiloscyphua polyantboi. 
palleacena. 

Dumortiera irrigui. 


The following species are peculiar to the Eastern Pyrenees, and 
when the Ilepaticce of that district come to be ascertained^ the 
list wiH undoubtedly be extended : — 


Hypnum Quitana. Tortula mbulata, var. inermit. 

raooguitum. . graoitis. 

Fabronia pusUla. Ortbo^riobum Sturmii, 

ISartHMuia vtricta. Orimroia plagiopoda. 

Biyufu bimum. tricbophylla. 

Tortula muoronifolia. Poly trichum texangulare. 

In glandng over the above lists, we cannot fail to be 
with .^e gre^ number of species, especially of pleuroearpouf 
mosses, peculiar to tbe.cent,ral district. The obvious and 
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'explanation of this is to be found in what is above remarked rc- 
apccting the depth of the valleys and the extent and density of 
the foVesta ; pleurocarpous mosses demanding in the latitude of 
the Frances a great deal of shade. 

A few species, occurring in both the Central and Eastern 
Pyrenees, were not observed in the Western. They are : — 


Hypinim reflexum. 
Mielichoferia nitida. 

Bryiim polymorphum var. cur- 
visetuin. 

Timinia mogapolllana. 
Trichostomum tophaceum. 


Desmatodon nervosus. 
Dicrnnum longifolium. 
Virens. 

Giimmia atrata. 
Cinclidotus aquaticus. 


The list of species wanting to the Eastern Pyrenees, but ob- 
served m both the Western and Central, is so very large that I 
forbear to insert it, feeling assured that when the former district 
comes to be explored as the two latter have been, it will be found 
much less deficient than this list would show it. Three mosses, 
Amblyodan dealbafus, Tortula marginata and cuneifolia, growing 
in both the Eastern and Western Pyrenees, have not hitherto been 
observed in the intermediate district. 

" Were I now* asked to name a moss cliaracteinstic of the whole 
Pyrenees, I should say at once Fissidejis grandifrons, Brid, (the 
Dicranum palrniforme of llainond), which is a conspicuous orna- 
ment wherever moist calcareous rocks are found, but is scarcely 
met with out of the Pyi’cnees*. Amongst the Hepaticie, Jm- 
gennamiia amta is scarcely less abundant, growing on the same 
sort of rock. The following species may also be considered re- 
spectively characteristic of our three districts, viz. Southbya 
tophacea of the IVesUm, Isotheciuni Pliilippianum of the Central, 
and Bartramia stneta of the Eastern, 

Distribution of Musci and Hepatica in the Pyrenees, according 
to altitude,~'Wc come next to treat of the vertical distribution 
of plants, the most interesting branch of Phytostatics, In at- 
tempting to define our zones of altitude by natural boundaries, 


It will not be out of place to mention here a curious oircumstanco re- 
lating to this moss. Its fruit has never yet been found, and even its Jlgwers 
were unknown when it woa figured in the * Bryologia Europeea/ A few years 
ago, Mr. BulUvant discovered female plants at the Falls of Niagara, and in 
ll4dho published the specimens in nis beautirul * Musci AlleglKm lenses ' 
(no/ )86). In Jan. 1840, a single ttifi of male plants was found bv myself 
and M« Philippe On a dripping limestone rock near Bagndres, and the in- 
florescence Will be described in the proper place. These are all the floWers 
tbit have etef b^n found, and it will be a remarkable cirOumktance if it be^ 
ascertained (as this would seem to show) that only the male plant eAste in 
the female Jn America ! The obvious conclusion Wonld be 
pever had iVuited, and without artificial aid never would 
flnnf. Iihfis, However, nmOle Ineatts of maintaining and epreadfng itself 
irithibttt the kid of leedC. 
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that IB, by certain plants which constitute a marked feature iur 
them, it would seem at first sight a great advantage could we se- 
lect in every country the same species for this purpose ; hut a little 
research will suffice to show us the impracticability of this. To 
go no farther than the Alps ; near as they are to the Pyrenees, and 
similar as their vegetation is in many respects, there are yet im- 
portant diifercnces. While, for instance, there is no tree in the 
Alps above the region of tlie spruce-fir {Pinus Abies, L.), in the 
Pyrenees there is above this a broad and well-marked belt of 
Scotch fir (Pinus sylvestns, L.). Again, there is in the Alps, 
above the limit to which the oak ascends, a zone in which the 
birch (Uetula alba, L.) is the predominant tree; but in the 
Pyrenees the birch is excessively rare j indeed I do not at this 
moment recollect having anywhere seen it where I could be car- 
tain it had not been planted, and I perceive Mr. Bentham in- 
cludes it in his catalogue with a mark of doubt. It would also 
be quite impossible to define any of our climatal zones in the 
Pyrenees by the distribution of the heaths, as has been done for 
the British Isles by Mr. Watson in his ‘ Cybele Britannica.' The 
only hcath-clad hills 1 have seen m the Pyrenees, reminding 
me of our English and Scottish hills, are some of the lower 
mountains around Bagneres-de-Bigorre, and here the prevailing 
species is Erica vagam, though Callu^a vulgaris occurs also, 
sparingly. The latter species seems never to penetrate far into 
the mountains. Again, Erica tetralix is not found at all in the 
Central or Eastern 1‘yrenees, but only in the Western. The 
only heath I have remarked near Bagncres-de-Luchon is Erica ^ 
cinerea, E, arborea is abundant in the valley of Argflez and its 
tributary valleys (Custclloubon, &c.), but is absent from the Cen- 
tral Pyrenees, while it reappears in several parts of the Eastern. 
It has been shown by M, dcs Moulins (^^Etat de la V^gftation 
sur le Pic du Midi de Bigorre, &c. ^ Recueil des Actes de 

P Academic Royale de Bordeaux,^ 1844), that. several species of 
thistles occupy zones of altitude in the Pyrenees which are easdy 
ascertained, and he has actually constructed a scalo of the 
trlbution of fourteen species in the Pyr^n^es Gentries, showii^g 
the altitudes at which they appear and disappear. But were, 
this scale taken as the basis of a climatal arrangement {which M. 
des Motlins by no means proposes), how womd it assist us rh 
comparing the flora of the Pyrenees with that of Lapland^ wW!b , 
accot^g (o Wahlenberg, Cardui in sylvis ad^odum rari^ 
^omnesque fere inermes sunt. De^oietero quoque pLmtie yel 
Vrutices aculeati in Lapponia non crescunt, &c. r 

In cotujparing two distant portions of the earth's suifa^ 
each other, both of which the same plant is extensively 
buted, we are not hence to conclude that the zone wbi<m it 
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4sapi€9 bad in both countricB the same average annual temperatvre. 
Were this the ease, such diserepancies as the following would be 
inexplicable. On Mount Etna, the beech, the birch and the 
Scotch fir are said to occupy the same zone. In the Pyrenees 
the beech ceases before the Scotch fir begins, and in the Alps 
the birch is said to fail even below the spruce-fir. But in Lap- 
land the birch extends far above the Scotch fir, and in fact 
ascends higher on the mountains than any other tree. Assuming 
the correctness of these observations (which for Lapland and the 
Alps cannot be questioned), we are bound to conclude that there 
are peculiarities of constitution in certain species which enable 
them to ascend proportionally higher in one latitude than in 
another*. In other words, ax^alpine flora is not necessarily an 
arctic flora, in its character. Hence the saying of Linnseus, 
Plantse divorsae indicant altitudinern perpeudicularem terra^^^ 
must be regarded not as an axiom but as a problem^ the complete 
solution of which still remains to be effected. 

It will readily be admitted that all our artificial arrangements, 

• The diacufision of this idiosynerasif would demand an entire volume, 
but 'Wahlenberg'a explanation of it (Flora Lapponica, Introd.) ia worth 
quoting, and should be borne in mmd in comparing the flora of the Pyreneei 
or^ tne Alps with that of Lapland. ** Valde probabile inihi videtur a calore 
m^ridiano vegetationiaarudum praecipue pendere "(p* !• ^0 — **Te7nperiei 

tantum ilia aitivaih m vegetntinne producenda efBcax, conatituit ctima, 
ejuaque gradiis detertninat" (p. lii .) — ** Alia plants longam magis, quam c«- 
lidam mtatem aibi expoacuiit : ubi temporatura aativalia media tres men- 
tet gradum 8°*5 (Centigr.) hand attingit, ibi bordeum baud ad maturitatom 
pervenire potest. Hoc quidem jamdudum infra Enuntekis contingit ; sed 
nJhllopiinus tamen arbores varix sstate brevi et calida huius regionia con- 
tentse sunt : Betulie enim et Salices alpes versus longo altius late propa- 
gantur. Arbores conifera fere ac Hordeum sstateni loUgiorem qiiamquam 
temperatiorein, retjuirunt, itaaue louge altius ascendupt in alpibus Helve* 
ticis qu&m Betula, See. Ex observationibus thermometricis allatis constat, 
eeitaiet/k in alpibus HelveticiSf etiamsi temperatior til, fere longiorem esset 
quam in alpioue Lapponicis ; et pro oerto scimtis, temperaturam mediam 
omnium mensium per toturo annum co magis aquabilem essa in aionlibus 
Andimn Afnerioa meridionalis^ et ^itur omnes arbores, oalidiorem <^uam 
longioreip asstatem requirentes, ibi crescere desinunt duplo longius infra 
limTtem nlvalem quam apud nos ; sed Hordeum aliaque Cerealia temperie 
moder^ 7 v6l 8 graduum Contents, si ea roodo longior sit, dUplq alHas 
nivaKsm tbi adsoendunt quam omnes a^res.*' (p. liii.) 
iXSa^hlia well known that some plants will bear^orctnf, that is, will sur- 
vivt flourish under constant excitement and irritation, muoh b^r than 

Dtherf \ hence wj^ could hardly expect any plant which will not bear some 
de^e of forefng, to thrive in the rapid summer, with its long days and 
pr^iUbrfloiiinV'great meridional heat, of countries bordmqxig on the Arctic 
oiraie; abonlid A even •ubsist through the rigorous wtnterj^ that region. 

I am sensible bow muoh the abaenoe of exact thennometrioal observo- 
tiiM,tekev>Wiiy fVom the complefenesp of this sketch of part of the flora 
of ^ Pj^renesM. I have nohe of my own to adduce, except a few made at 
it^e ipbi Pyrenees in the month of June, when 1 found the 

tnerii^c^l kenipOrature to often exceed 90 ^ Fahrenheit. 

N. Hist, Scr. 2. V6l, iii. 
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whether phytostatical or phytologioali are imperfect; yet they h«ve 
all their use in placing the same object before ua under dittereidt 
points of view. As regards the Pyrenees, I have judged it (bei^ 
under all the circumstances to adopt tbo climatal arrangement 
sanctioned by the usage of the most eminent resident botanists. 
The first exposition of this is to bo found in the writings 6f 
Ramond, one of the earliest observers in geographioal botany. 
He ascertained that the oak {Quercus robur) ascended from the 
plains to the height of 1600 metres ; that the beech {Fagm eyU 
vatiea) occupied a zone of from 600 to 1800 metres; the fir 
{Pinus Abies) and the yew {Taxus communts) a zone of from 
1400 to 2000 metres; and that the Scotch fir {Firms sylvesiris) 
commencing at the latter limit, ascended in its smaller forms 
(especially that called Pinus Mughus by Jacquip) as high as 
2400 metres. Above this limit (he observes) there are no more 
trees. Here commence shrubsy with dry leaves, and mostly pro^ 
cumbent or prostrate stems, which are concealed under the snow 
during the winter. Such are Rhododendron ferrugineum, various 
species of Daphne, Passerina and Globularia, Salix herbacea and 
reticulata, &c. Leaving these, we meet humble herbs with 
perennial roots, leaves in rosettes and mostly naked stems : fifst 
m the series are Gentiana campestris, Primula vtllosa, Saxifraga 
longifolia, Aizoon, &c. ; next. Ranunculus alpestris, nivalis and 
pamassifuUus, Androsace alpina, &c.; lastly, l^nuiiculus glacialis, 
Saxifraga caspitosa, oppositifolia, androsacea and gromlandica 
(Lapeyr., non L.) : these, with lichens, reach 3000 or even 3400 
metres, and extend to and even bevond the line of eternal snowi 
Guided by these observations of llamond, and by others of his 
own, M. des Moulins, in the admirable memoir above-»cited, has 
p^roposed to divide the Pyrenees into zones of altitude, as follows. 
The commencement of the suhalpine zone he places at 4200 feet, 
» about which altitude the cultivation of esculent vegetables (rye, 
potatoes, cabbages, &c.) ceases. It extends as far as 6000 
which is the upper limit of the growth of the spruo^fijr and tkte 
beech*. The plants of the mountains, united with certain plants 
frequent in the plains, form the basis of its vegetaticn, and the 
real subalpines attain in it their gmtest development as ta 
aise and numboK Meadows are scarce in this zone and dd.itDt 
otocur above it. ^ ^ ^ 

The alpme region M. dcs Moulins divides into three zema* 
Finl, the infera^ne, which extends from (1000 to 7200ie^^ai;iSd 
is. oharacteriseiUchie^ by tbe presence of Pinus syUmtris^ wbi^ 

‘ * PWn ob^efvatipus art here aomewhat at variance widi tb^e of ^ 
dps hloulins. Ths beech lini feemed to me" to fail ordinarily aoi^ehundr^ 
febt below the flt, and in effect about the ppint wheto tKe tatted 
frSatest dbveldpment ^ ' 
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eveA in its most stunted form scarcely passes the upper limit. 
Phodaiendran ferrugineum expires in this zone at from 6600 to 
6900 feet, and above this altitude the herbage is composed chiefly 
otNardus stricta (a grass common in the marshes of the Landes f) 
and of Pestuca eskia. Ram. varia y. cramfolia, Koch ; Eskio, 
Jispei and Oursapno of the mountaineers of the Pyrenees) . Amongst 
the^shrubs characteristic of this zone may be mentioned Vaccu 
nium MgrttUus and uliginostim, Empetrum mgruirij Sorlms c/ia- 
mamespilus and Saiix Pyrenaica ; amongst the herbaceous plants, 
Silena ciliata and Arenaria ciliata. Crocus multijidus, which is 
a conspicuous ornament of the lower mountains (as around 
Bagneres-de-Bigorre), reaches the very summit of the inferalpine 
zone. 

The medialpine zone extends from 7200 to 8400 feet. Festuca 
eskia attains the upper limit of this zone, but Nardus stricta fails 
below it. Juniperus nana is the giant of the vegetation, already 
80 much contracted. Here the weeds which follow the traces of ^ 
man and of the domesticated animals from the plains, cease to 
exist. The following species arc abundant in this zone : Statice 
alpina, Oentiana alpina, Potentilla nivalis, Cherlerxa sedoides, 
Silene acaulis, Ibens spaihulata, Berger., and Pyrethrum alpinum. 

Lastly, above 8400 feet, in order to characterise the superalpine 
2 one, we have merely to add to the plants of the middle zone 
a very small number of herbaceous plants, all perennial, and 
rarely descending into the medialpine zone. Such arc Ranun- 
culus glacialis and pamassifolius, Stellaria cerastoides, Androsace 
alpina, Sihbaldia procumbens, Sascifraga grcml^ndica, Lap., and 
& Undrasacea* 

Thus far M. des Moulins. Of the zone below the subalpine, 
^wbich I call the Zona montoaa, he says nothing, beoause it was 
not xiecessary to his estimation of the flora of the Pic du Midi. 
It corresponds very nearly to Mr. Watson^s ^'Agrarian Kc^-# 
gion,^ and were it our sole object to determine the distribution 
M Phanerogamia within its limits, it would bo expedient to 
divide it into three zones, as M. des MouUns does the alpine 
rdgh>iiv Ascending from the plain, these zones might oon^* 
T^iendy be separated, first by the upper limit of the cultivation 
of the tins, «nd secondly by that of maixe, and the three divi- 
nons would be of nearly equal breadth. The cultivation of the 
▼ioein the Pyrenees is; as Humboldt observed it to be in South 
iAmerica^ #ary neatly coterminous with the natural forests of 
dieiaamit<^tFees; It is< true that chestnuts occur -above the vine^ 
but it is only sporadically; and so do vines' occur here and 
to Cottages in sheltered situatiobs, considerable 
. , . r itoue jVbcrc uicy normally find a suitable climate.. 
wtivation of maize extends to about the point , where the jbox 

7* / 
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be^QB to flouriah luxuriantly. For the purpose^ however^ ci 
estimating the cUmatal diatnbution of mosses^ it will rarely be 
requisite to divide the montose zone ; and where I find occasion 
to speak of an inferior and a superior montose zone, it is to be 
supposed divided into two equal portions. 

In order to enable any one to compare more completely the 
distribution of plants in the Pyrenees with that of the res^ of 
Europe^ and especially with that of our own islands^ I add the. 
names of several plants which 1 have myself observed in the 
various zonesj of which many of them have appeared to me cha-> 
racteristic. 

Planities (s= Z^). Tcesdalia nudicaulis, Ilclianthemum alys- 
soides et guttatum^ Viola lactea, Silene bicolor^ Lupinus ang^s- 
tifoliuSi Corrigiola littoralis, lllccebi-um verticillatiiiu> Hyoseris 
minima^ Erica scoparia et ciliaria^ Anagallis tenella et crassifolia, 
Pinguicula lusitanica^ Phalangium bicolor^ Avena Thorei^ Agrostis 
setacea et elegans, Airopsis globosa^ Cynosums echinatus^ &g. 

Zona moniosa (= Z.), Pars inferior. Ranunculus nemoro- 
sus^ Anemone ranunculoidcs, llcpatica triloba, Geranium pheeum, 
Saxifraga Geum, Aspcrula cynanchica, Prunella graudiflora, Sta- 
chys alpina, Euphorbia hyberna et dulcis, Cephalanthera ensi- 
folia, Koclcria cristata, Melica ciliata. 

Zona moniosa superior. Potentilla micrantha, Orobus lutcus, 
Saxifraga Geum, Astrantia major, Heracleum Pyrenaicum, Arnica 
montana, Cirsiuin Monspessulanum, Prenanthes purpurea, Soyeria 
kpsanoides, Scrophularia Scopolii, Eriuus alpiiius, Teucrium 
Pyrenaicum, Calamintha sylvatica, Rumex scutatus, Buxus sem- 
pervirens, Carex montana, Asplenium septentrionale. 

Zona subalpina ( = Z,) . Ranunculus aconitifolius. Spiraea Arun- 
cus, Meconopsis Cambrica, Arabia alpina, Hutchinsia alpina. Car* ^ 
damine latifolia et resedifolia, Viola cornuta, Dianthus Monspes- 
^aulanus, Saponaria ocymoides. Geranium cinereum, Hippocrepis 
oomosa, Trifolium alpinum, Sempervivum montanum, Saxifraga 
(kim etaquatica, Cb^rophyllum hirsutum, Sambucu 8 VAoemosa> 
Gdium vemum, RamondM ryreuaica, Scrophularia Scopolii, Di* 
gitolis pui^urea et lutea, Linaria alpina, Veronrea Ponie et aaxa- 
Tozzia alpina, Teucrium Chamsedrys, Nigritella angustifblia, 

. Lilium Pyrenaicum, Merendera Bulbocodium, Carex omithopodl, 
Aq^lenium Halleri. 

Zona inferalpina (« Zg). Ranunculus Gouani, Helianthemum 
(Elandicuxii, Viola biflora, G3rp8ophiJafrepen8, Geranium cinn- 
reum, Trifolium alpinum, Dryas octopetala^ Geum F 3 rrenahmm, 
Potentilla 'alch^ifloides et rupestris, Epilobium alpinum. Pa* 
fonyehia serpylUfolia, Saxiira^ Aizoon / 8 . minor, Eryngiiip 
Bom^tv Aster alpipus, Homogyne alpina, Catduus cadinoid^ 
Crepis pvamaea. Jasione perennis, Erinus alpinos var. lursutua; 
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Veronica aphylla^ Bartsia alpina, Pedicularia comoMj Hormumm 
Pyrenaicum^ Pinguicula grandiflora^ Androsace camea et villosa. 
Primula integfifolia, Globiilaria nudicaulis et rupeatria, Staticc 
alpina^ Salix Pyrenaica et reticulata, Luzula pediformis. Cares 
sempervirenfl, Peatuca varia, Aapidium Lonchitis, Lycopodium 
Selago, Polypodium Phegoptena. 

Zona medialpina (= Z^). Ranunculus alpestris, montanus, 
Pyrenaeua, Cardamine bcllidifolia, Draba aizoides, Sisymbrium 

f )innatifidum, Saponaria csespitosa, Arenaria purpurascens, Stel- 
aria cerastoides, Cerastium alpinum, Cherleria sedoides, Oeum 
montanurn, Potentilla nivalis, Rhodiola rosea, Saxifraga aretioides, 
bryoides et muscoides, Aspenila hirta, Aronicum scorpioidcs, 
Chrysanthemum alpinum, Erigeron alpinus, Guaphalium Icon* 
topodium et supinum, Senecio Tourncfortii, Crepis pygmsea; 
Taraxacum officinale var. alpinum, Campanula pusilla, Jasione 

[ lerennis, Phyteuma hemisphsencum, Euphrasia minima, Pedicu- 
aria Pyrenaica et rostrata, Pinguicula alpina, Soldanella alpina^ 
Daphne Cneorum, Veronica alpina, Juniperus nana, Juncus tri- 
flduB, Luzula spadicea et pediformis, Carex Pyrenaica, Festuca 
yaria. 

Zona superalpina (» Z^). Cardamine bellidifolia, Draba niva- 
lis, Potentilla nivalis et Salisburgensis, Saxifraga b^oides, gro- 
nidata var,, muscoidcs et groenlandica. Lap,, Senecio Tourncfortii, 
Gtntiana alpina, Myosotis sylvatica var. alpestris, Pedicularu 
rostrata, Soldanella alpina, Statice alpina, Salix retusa et her- 
bacea, Luzula spicata, Carex curvula et nigra, Agrostis vulgaris 
vdr. alpina, Scsleria disticha. 

Throughout the following cktalogue of the mosses, the zones 
which each species occupies will be distinctly specified ; and to 
enable me to do this in the smallest possible compass, I propose 
the notation of zones above indicated, that is to say, Zj for the 
, first i^oUG above the plain, Z, for the second, &c., and Zq for the 
plain itself. It is in many Oases difficult to ascertain the zone in 
which a moss has normally its station, for m mountainous coun* 
tries the seeds, &c. of mosses are carried down by the strums, 
precisely ke those of flowering-plants are ; but a large proportion 
of mosses are found only near streams, and that especially in a 
I<m hiitftude, where the requisite degree of moisture is more rarely 
met with. Hence certain mosses, natives of the alpine region, 
lilre beeasionally found some thousands of feet below it. To take 
ah instance in Gritfimia spiralis, a species which is stated by the 
oQthnra of the * Bryologia Euix)p®a' to have its veritable habitat 
de toute v^^ation forestibre.^^ Near Cauterets, op* 
polite (he batht^ of La Raillire, on the rude blocks of gramte 
sire thickly strewn along the bank84)f the Gave de Maroa* 
dibtk, t^s Species forms large lax tufts, disfigured by the sand "of 
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the Btream^ yet bearing a few capsules. This is far below this 
commencement of the subalpine zorui ; but in continuing to ascend 
the stream^ until we emerge on the broken plain adjacent to the 
liac de Gtiube, where the only trees are a few scattered pines 
(i. e. towards the upper limit of the inferalpme zone), wc find the 
same species, forming small compact tufts and bearing a profu- 
sion of fruit, growing on the same sort of rock, and' often far 
removed from any stream. Here it is obviously at home. 

The localities visited within arc for the most part entirely 
destitute of mosses, in consequence of the declivities being co- 
, vered with sliding fragments of schistose rock. Two species of 
Hepaticie, Sarcoscyphus emarginatus and Alicularta scalaris, com- 
mon in the plains, ascend in varying forms nearly to the limit of 
perpetual snow, and with Jungermannia julacea form the sole 
representatives of the tribe in Z5. 1 must also observe, that 

nowhere in the Pyrenees do mosses and lichens ascend higher 
than all flowering-plants. Even above the line of perpetual con- 
gelation, wherever a rock peeps out of the snow (its sides being 
too steep for the snow to rest upon them), Saxifrages, and two or 
three other kinds of plants equally hardy, fix themselves in its 
crevices. This is also the case with lichens, but scarcely with 
real frondose mosses, and I very much doubt whether there be any 
region in the world (alpine or arctic) where mosses leave below 
them every phanerogamous plant, although we have long been 
taught to believe that such is the case. Kamond found flowers 
to accompany Mont Perdu almost to its summit. 

I proceed now to exhibit in a tabular form a list of those 
Musci, Hcpaticic and Lichenes which have appeared to me cha- 
racteristic of the various zones in the Pyrenees. I have eonsi*^ 
dered a species characteristic of a particular zone for the follow- 
ing reasons : 1 . It is either abundantly distributed in that zone 
throughout the chain, and scarcely seen above or below it | or, 
2. It occurs at various (it may be distant) points of the chaioy 
and nowhere abundantly, yet is always confined to one zone j Or 
^else, 3 . It is distributed through several zones, but exists in its“ 

C rfect state only in one, A few species flourish with oqual 
xuriance in two or more zones. Those mentioned for the, 
superalpine zone were almost its sole occupants, and most dt 
them were sterile. The species united by brackets were fre- 
quently Rouped together in one tuft, so as to be taken up at 
once by the band ; or, in the case of crustaceous lichens, oecupiOd 
the surface of one stone. The species printed in italics ate con- 
sidered peculiarly characteristic of the zone in which they are 
placed. 
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Limit 

ni^valis. 

Muscj. 

Hepatic^. 

Licbeni^b. 

?l 

■2. 

B 

8400’. 

Potylric/ium jumperinum. 
sexangulare. 

r EncalypUi ibubdocarpa. 

\ Hypnuro Diolliiscum var, 
r DematodonlaUfoltutyVar. 

< muiicut. 

L Weisia criapula var. 

f Jungemanniajulacea. 

< SarcuscypliusemarginatuR 
[ Alicularia scalaris. 

Parmelia chrysoleuca. 

Lecidea atrolrunnea, 
Umbilicaria probotcidea var, 
Eudocarpun miniatum, var. 
complicatum. 

N 

0 

s 

x-s (B 

w SL 

1- 

P» 

7200'. 

’ Weieia crienula var. 

' Ditranum Slarkh. 

. Arctoafulvella. 

Orimmia tulcata. 
atratn. 

Fortula vinenlis, var, nivalis 
[)i88odon Frcalichianus. 
Anacalypta latifolia, 

Brmm turbinatumf var. lati- 
fultum, 

Rypnum plicatuin. 

"Jungermannia julacea. 
SarcoscyphuB emarginatUB. 
Ahculariascalaris. 
GymnomUrium concinna- 
turn. 

/ Umbilicaria probotcidea. 
t atropruinoaa. 

(Jetraria pinattri. 
r Cladonia vermicularis. 

\ grocilit. 

Lecidta Morio. 
confluent, 
Wahlenbergii. 
Parmelia ventoaa. 

Peltigora crocea. 

S’ 

II il 

d 

l 

6000'. 

' Hypnum plicatuni. 

^ fjitkia tncurvata. 

, Tor tula aciphylla, 
„D{cranuni Starkii. 
Dtmaiodon latifoUut. 
Hypnum reflexum. 

callichrous. 

Grunmiii apiralii. 
ovata var. 
alpetirit. 

Timmia magapolitaoa. 
Bryum polymorphuro, var. 
ctirviBetum. 
atpitium. 
capillarevar. 3. 
Bartramia ithypbylla, 
(^mnoiitoniuracurviroitruin 
Hypnum dimorpbum. 

Gymnomitnum concinnatiim 
Jungermannia albicans var. 

trichophylla. 
Mastigobryum deflexum. 

Peliigera crocea, 

Locmea Wahlenbergii. 
Parmelia ventota, 

J Lecidea Morfo. 

\ Parmelia badia. 

Biatora decipient. 

r 

J 

V’ \W 
i.. V 

r Hypnum dimurphuro. 

\ Starkii. 
r Bryum aoumihatum. 

_ ^iirii, 

, , edpUhn var, 2. 
Hypnum CritlA’catlrentit 
^ ‘ tmoinatttm. 

< , Sckre}>ari. 

, uiabroiuin. 

HtOlarl. 

^ aubtile. 

laotb#cinm atriatun}. . 
B^ramia Halle^iana. 
Triohoicomuni glauoeiccns. 
Cimpyl^i longiroatris. 
iUUhr. 

Qyinn 9 (tQmum mpeatre. 

ppfyfhyllum. 

Maitigobryum deflexum, 
JungermaDoia trichophylla 
curvifolia, 
recluBO. 

IScapania apiculata. 

Junyermannia nana, 
tpharocarpa, 
lanoeolata. 
r riparia. 

\ acuta. 

Cetraria juniperina* 

Parmelia ventota. 

Biatora lurida. 

Umbilicaria putlulala, 

V 
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4200'. 

Musci. 

lUpArir,^. 

Licheheb. 

N 

S 

» 

S 

1 

II 

N 

Soperior. 

Ptcrogonium filiforme. 
r Leskea attenuata. 
j Entodon insidiosus. 

1 Hypnum rugomin. 
abielinum, 
cBtenulatum. 

Bryum elongatum. 
|bicranum polycarpum. 

J Ortliotrichum HutchinBiiF 
\ Tupestre. 

Tortula paludoaa. 
Trichoslomum tortile. 
Grimmia leucophaa. 
Fisaidens grandifrons. 
Bryutn obconicum. 

Hypnum craBsinervium. 

Plagioohila Pyreimica. 
f Jmgemianma acuta. 

\ Wilsoniana. 

r Parmelia fulgent. 

\ * craasa, 

f Lecidca Candida. 

\ vesicularia, 

V^errucaria maxima, 
f Gpegrapha cerehrim, 

\ Ferrucaria Dufourei, 

Inferior. | 

r hothecium repent, 
t Hypnum Haldanianum 
pratenae. 

Tcesdolii. 

r Leucodon aoiuroidea. 

\ picramim montanum. 
Tortula revoluta. 

chloronotoB. 

Bryum atropurpureum. 
Grimmia crinita. 

Fislideni incurvus. 

f Juvgermannia WiUomana. 
\ Southbya topbacea. 



M 

Hypnum illooebrum. 
Leptodon Smithii. 

Jungermannia Frnncisci. 

J Saccogyna viticuloio. 

Parmelia chryaopjtihalma, 
rubiginoia. 

II ^ 

Bryum torquescens var. 

\ Maatigobryum trilobatum. 

Clemenliarla, 

" B. 
.Nr 
LS 

0000'. 

r Tozeri. 

1 Muellcri. 

Boboulia hemisphsericB. 
Riccia iluitans. 

Opegra^ba elcgans. 

i Entosthodon Templetoiii. 

Tortula cuneifolia. 
t Tricliostumum subulatum 

natans. 


It was my intention to have given here a comparative view of 
the distribution of Musci and Hepatica in the Pyrenees and in 
the other great mountain-ranges of the world, as also with diat 
of our own islands, but this introduction has already swelled to 
a tedious length, and 1 hasten to close it with a few general 
observations. 

As there are certain flowering-plants which accompany the 
habitations of men and of cattle from the plains nearly to thfs tops 
of the n^ountains, namely, in the Pyrenees, nettles, 
docks {Rutnex Patientia ) ; so there are likewise, certain 
which cling \^ith equal tenacity to these traces of^civi)iiatip|i. 
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The most notable are Ceratodon purpureus and Funaria hygro- 
meirica, Tortula ruralis is associated with these until in the in- 
feralpine zone it meets and is supplanted by T. aciphylla, which 
I have never seen away from the sheep-cotes and the huts of the 
shepherds. At about the same height Ilypnum rutabulum and 
Bryum capillare give place to Ilypnum plicatum and Leskea in- 
curvata ; these last, along with Tortula aciphylla y indicate the 
localities where the domesticated annuals have taken up their 
temporary sojourn, throughout all the higher mountains. 

The cryptogarnic vegetation of the Pyrenees, taken in the 
has great general resemblance to that of our own islands, espe- 
cially of Ireland, and the species common to both attain nearly 
the same comparative altitude. Yet there arc features in the 
former which \^uld forcibly strike a bryologist accustomed only 
to the mosses of the British Isles. About the foot of the P)ri’enees 
he would be struck with the luxuriant fructification of Dicranum 
glaucum and Lcucodon sciuruides, the fruit of the latter being one 
6f the greatest rarities of our islands ; and he would equally re- 
mark the absence of Bryum rasjnticiim, of which 1 gathered only 
a single tuft, on a wall near Oloron ; nor has it been observed 
elsewhere m the Pyrenees, though we ai*e accustomed to look on 
it as the commonest of mosses. Bryum cernuum and inclinatum 
are almost equally scarce, though frequent with us and ascending 
high into the mountains. Were he n(*xt to climb the lower cal- 
careous hills, he would see Ilypnum rugulosum, abietinum, and 
Leskea aitenuata profusely covering the scattered stones and 
rocks, and forming quite a marked feature even in the scenery. 
But he would miss Ilypnum undulatum and the Sphaana whi<^ 
ornament our moist turfy hills ; and if he ascended higher, he 
would probably see no Splachna or Andrecetp. The rarity of the 
latter cannot be attributed to the southern latitude of the Pyre- 
nees, for they exist even under the equator, as for instance on 
Mount Pichincha. The abundance of these two genera in the 
Alps of Switzerland must give a character to their vegetation 
wanting in the Pyrenees ; and in general the Alps would seem 
to be much more mossy than the Pyrenees, above the region of 
forests, giving birth for example to an immense number of JBrya, 
which in the Pyrenees are nowhere abundant above the inferal- 
pine zone. This may reasonably be attributed to the more 
; northerly position of the Alps, to their extending through a far 
wider zone of latitude, and not consisting like the Pyrenees of a 
eingle nart^w chain; and to their wcater humidity, which is 
prcmably dependent on the immense breadth of snow that perpe- 
toftllv co^^ers them. The species described in this catalo^e as 
, tiCwhave none of them been observed in the Alps, with the ex- 
neptiOB of Hypmm Pyrenaicum, which was the only one noticed 
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above the subalpiDe zone; and there arc a 
mosses wanting to the Alps*. 

Two JungertnmnuB exceedingly common in Britain, 
bidentata and hHerophylla, are all but absent from the Pyijepfees ; 
and two others, Jungermannia harhata and Ptilidium ciliare, 
great ornaments of our mountainous districts, are altogether 
wanting. The latter attains its southern limit in the north of 
Italy; it is distributed throughout middle and northern Europe, 
but grows in greatest luxuriance within the Arctic circle. (Conf. 
Wahlenberg and the accounts of our Northern voyagers.) 

According to Wahlenberg, there are in Lapland, as in the 
Pyrenees, extensive forests of Pintis Abies and P. sylvesiris, and 
both descend into the plain ; the former cease at the altitude of 
800 feet and the latter at 1200 feet, indicating respectively the 
upper limits of the '^regio sylvatica^^ and the ^^regio subsylva- 
tica.” But in the Pyrenees these trees ascend proportionally far^ 
hij^cr than in Lapland ; and that they do not occupy the same 
dujufctal zones we shall see by comparing the positions of a few 
mdasbs common to both countries. In the Pyrenees, Tortula tor- 
tuo^y Bryum crudum, Didymodon capxllaceus and Dicranum vbren^' 
are found in the region of coniferous trees, and are rarely sai^ * 
above it ;^but these arc precisely species mentioned by Wah]|i^» 
berg as characteristic of his “ Alpes mferiores,^^ which are above 
the region even (rf the birch (‘^regio subalpina, Wahl.^'), |nd are 
characterized by th€ prestmee of Betula nana, Diaperizjiek' Iqppo- 
nica and Silene acaulis. Yet the comparative altitud^ attained 
by the mosses in the Pyrenees and in Lapland accord nearly, 
and the species which ascend highest in the one for the most part 
do the same also in the other. Hence tl^e zOhe occupied by a 
moss common to both has probably in both tile same average 
a^tival temperature. 

[To be continued.] 
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WiGHTIANiE. 

10. Sargassum porosum (nob.) ; caule cylindracco, brevissimOi mu- 
ricato, ramis planis ; folils ovato-oblongis, subundulatis, inciao* 

* The number bf species which 1 have found in the Pyrenees new to the 
flora of France ie considerable ; but 1 cannot giv^ a correct list of tbenyaa L 
h4va not the dates of several species discovered in the Alps and Jura 
nearly contempoi^neously in the Pyrenees. . ^ > 

f {(^ad before the Botanical Society of Fidinburgh 14th Dec. 1S48. ' 
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dentatis, uninerviis ; vesiculis spheericis breviter petiolatia ; recep- 
tacuUs minutis, axillaribus, cylindraceis, oblongis, inerroibus, aub- 
racemosia. 

Hab, in mari PcninsulcC Indiae Orientalis; Shuter (1827), Wight. 

Root an expanded cartilaginous disc. Stem cylindrical, vciy 
short (in the only specimen I possess scarcely half an inch), about 
the thickness of a blackbird’s quill, muricate. Primary branches 
few, 12-18 inches or more lonr, simple or sparingly divided, flat, 
a line or more broad, giving off the secondary branches in a 
distichous manner at intervals of about half an inch ; these are 
from 3 to 6 inches long, and closely set with fruit-bearing ramuli 
likewise distichously arranged, and from half an inch to an inch 
in length. Leaves \ those of the young primary branches, 
ftpecially near the base, an inch long, ovate-oblong, sometimes 
ovate-lanceolate, somewhat undulate, deeply, and very irregularly 
inciso-dentate ; those on the secondary branches half the size 
above-mentioned, and those accompanying the fructification mi- 
nute and somewhat cuncate ; all furnished with a slender nerve 
becoming faint and disapjieanng before reaching the apex, and 
with abundance of oval pores. Vesicles s])hencal, on stalks 
scarcely a line long ; those accompanying the leaves on the 
young jirimary branches considerably larger than the seed of 
Lathyrus odoratus \ those on the smaller bramihes and those inter- 
mixed with the receptacles much less Recejitacles axillary, about 
a line long, cylindraccous, linear-oblong, obtuse, unarmed, form- 
ing irregularly divided clusters. Colour a rich red-brown, the 
younger leaves paler and somewhat translucent. Substance mem- 
branaceous, slightly rigid when dry. 

This species is allied to Sargassum incisifolium, Ag., found at 
the Cape of Good Hope, but differs in the entire receptacles be- 
sides other characters. In an old state the branches lose their 
leaves and seem covered with the little tuftiid racemes. 

The specimen which I possess from Dr. Shuter was kindly 
communicated by Sir W. J. Hooker. 

11. Sargassum elegans (nob.); caule filiformi, terctiusculo, ramosis- 
simo ; foliis lineari-oblongis, obtusis, laciniato-dentatis, inferne 
oblique attenuatis ; vesiculifl parvulis, spheericis ; receptaculis li- 
neari-oblongis, subcompressis, apicem versus dentatis, racemosis. 
Wight in herb. no. 15. 

Hab, in mari Peninsulro Indiae Orientalis ; Wight. 

. tlant probably between 1 and 2 feet long ; the specimen before 
meJbeing fully 12 inches of the upper extremity, the whole of 
which bears evidenCie of having been covered with branches. Root 
I have not seen. Stem, or probably more correctly primary 
branch, filiform, about double the thickness of a hog’s bristle, 
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giving off spreading branches 8-4 inches long, at inteiVals of 
half an inch, which become gradually shorter upwards, thickly 
covered with leaves, vesicles and receptacles. Leaver linear- 
oblong, or, sometimes, oblong-lanccolatc, nearly three-quarters 
of an inch in length, 2*8 lines broad, obliquely attenuated at 
the base into a very slender petiole, sharply inciso-dentate, or 
even laciuiate, furnished with a delicate nerve and' oval pores. 
Vesicles numerous, spherical, the largest not half the size of the 
seed of Lathyrus odoratuSj most of them as small as an ordinary 
pin's head, often apiculate, and the apiculus cxcentric, furnished 
with a few papilliform pores, and supported on a little compressed 
stalk not a line in length. Receptacles axillary, cylindraceous or 
Bubcorapressed, oblong or somewhat club -shaped, sharply tooth ei 
and forming little racemose tufts about a line and a half long. 
Colour dull reddish brown. Substance somewhat membranaceous 
and slightly diaphanous. 

A very beautiful species. When dry, the laciniatc teeth of the 
leaves give them quite a fringed appearance. 

12. Sargassum hrevifolium (nub.) ; caule teretiueculo, rouricato ; 

follis parvulia, obovatis, dentatis, uninerviis ; veBiculia minutis. 

sphsencis ; receptaculis iiliforraibus, elongatis. racemosis. 

Wight in herb. no. 20. 

Var. /3 ; foliia laciniato-dentatie, in petiolo longiore attenuate. An 

species distincta ? 

Wight in herb. no. 10. 

Hab. in man Peninsula* Indise Orientalis; Wight. 

Root 1 have not seen. Stem (or primary branch ?) probably 
2 feet long or more ; but only fragments are m my possession ; 
cylindraceous, somewhat muricatc. Branches 4 or 5 inches long, 
thickly clothed with the fructiferous ramuli, which are not more 
than half an inch in length. Leaves , those on the main branches 
I have not seen ; those on the secondary branches, from the axils 
of which the clusters of receptacles and vesicles arise, are about 
a third of an inch long, more or less obovatc, remotely dentate, 
rounded at the end, furnished with pores and a nerve which soon 
becomes rather faint and disappears below the summit. VesicU^ 
spherical, numerous, the size of a large pin's head, having pro- 
minent pores, supported on filiform stalks half a line in length, 
and arising from the lower ramifications of the raceme. Recep^ 
tacles numerous, filiform, elongated, forming much-divided 
cemes from a quarter to half an inch long. The recqitaeles at« 
sot unfrequently foliaceous towards their upper extremity/ id 
which case they resemble linear leaves toothed at the margin, ind 
are ftimished with a nerve and pot^s. Colour reddish black when 
dry. Bubitance cartilaginous. 
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In variety /3. the Btem is more muricate. The leaves smaller, 
and besides being inciso- or laciniato-dcntate, they are attenuated 
more gradually into a longer and more slender stalk. The recep- 
tacles are smaller, but present no other perceptible difference. 

In the absence of more perfect specimens, and indeed of a 
larger series, the present description must necessarily be imper- 
fect. The plant I have considered as a doubtful variety bears a 
great resemblance to the other, yet 1 might perhaps with some 
reason have raised it to the rank of a species ; the striking simi- 
larity of the fructification alone deterred me. Should it prove 
distinct, it may bear the name of S, i^ergracile. 

EXPLANATION OF PLATE IV. 

Sargaasum porosum. 

Fig, 1 . Leaves and veBicles on the young plant. 

— 2. One of the lower leaves. 

— 3. Leaves and vesicles on the fertile branches. 

— 4. Leaves of the ramuli with receptacle. 

— b. Portion of a branch with old raceme-?, after the lca\ 0 B and vesicles 

have disappeared. The two last magnified. 

Sargaagum elegung. 

Fig. 1. A branch. 

— 2. Leaf from ditto. 

— 3. Raceme. 

4 & 5. Raceme. 

— 0. Vesicles. 2, 4, 5 and C magnified. 

Sargaasum brevifulium. 

Fig. 1. Lower portion of a branch. 

— 2. Raceme of fructificatioti, with vesicles. 

— 3. Raceme, vesicles and leaf. 

— 4. Vesicle, 

— 6. Portion of var. /3. 

— 0. Leaves of ditto. 3, 4 and 6 magnified. 


XIL — Observations on the Minute Structure and Mode of Con- 
traction of Voluntary Muscular Fibre ; being the abstract of a 
Paper read before the Royal Medical Society, Edinburgh, De- 
cember 16M, 1848. By W. Murray Dobie, T.B.S.E. 

[With a Plote.] 

Ths structure of cross-striated muscle is a subject which has 
more dr less engaged the attention of minute anatomists, since 
the first introduction of the microscope as a means of histological 
feeaearcb. 

There ia perhaps no animal texture as to the nature of which 
more Contrary opinions have been held, or more conilieting states 
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ments advanced, than that of voluntary muscle, so that evOn at 
the present time it must still be considered a question by no 
means set at rest. y 

My object in the present communication is to state briefly 
the opinions which a careful examination of thisr texture in seve- 
ral animals has led me to adopt, continmg my observations to fte 
elementary fibre, independent of its sarccJcnimal shejlth. 

Before proceeding to do so, I shall very shortly notice tbc 
opinions of the principal microscopic anatomists who have been 
employed in this investigation. 

Kobert Hooke and Leuw(‘nlioek were the first to examine 
muscular fibre with the microscope. Robert Hooke speaks of 
the fibres resembling a necklace of pearl ” it is probable that 
by fibres he means the ultimate fibnllae. 

Leuwenhoek saw and figured the transverse striae, which he 

by the wmdinga 

a spiral thread. He considered the fibre to be composed 
,bi4es, les^in si^than the CQrpuaQleSLj)f .the blood. He made 
cross-sections of the fibres, and showed them to be polygonal and 
surrounded by areolar texture. 

Malpighi, in an isolated passage of his works, notices the 
transverse striae. De Heide also described and figured them. 

In the lar^e work of Muys, which appjpared in the mid(|le of 
the^t cent^iry^ iht author describes muscle wim gre^ m 
was evidently acquainted with the transverse striae, aAdTR^tfra 
the fibrillae, which he terms fila,^^ and despribes as nqpmi^ 
i;" qui^ ptiam nodosa (PI. YII. UgAahcd). I'ho nodose 
^ atlbe would seem to have perplexed him, and he considered it not 
universal? Muys was well-aware of the solidity of the elementary 
fibres, and his drawings of cross-sections of muscle are well- 
worthy of examination. 

Prochaaka wrote an excellent treatise on mnscle* ; he supposed 
tliilt the markings seen on the surface of a muscular fibre were 
^ causM by the laterid pressure of vessels, nerves or fibres. He 
injected^ muscle very successfully, found the Vessels so nu-^ 
merous, iSbht he attributed the contraction of muscle to the 
^t^nsion of these vessels thvowiug the fibre into zigzae ^ex^s. , 
^*hpantana, in his treatise On the Venom of tfc 
makes some short ^ hut excehent observatiQUs on muscular fibre ; 
he was the Brst anatomist who ascribed; transverse striee to{ 
4he lateral' coaptatidh of the sarcal elempg^s of the fibrillce. 
thus speaks^ of the fibril^ ^ 

1^8 fils charhus primidyfi^aGn^ solidcs^^tfg^ 

entr^eux, et Inarqu^s visibT(Sm|ay)^^pi^ces ^les dc ha&ts 
^ aignes, comma d^autant dd^j^^^^wl^iglEUes, bu rides, fe 

• Oe Came Musculan. r de la Vip^re, 1781. 
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pA apercevoir dana ces fiU une marche vraimcnt ond^e, et il m^a 
paru que les petites taches curvilignes du faisceau primitif ^toient 
formas par lea pctita signes, ou diaphraguies^ des fila chamus 
primitifa/^ (PI. VII. fig. 2.) 

Sir Everard Home and Mr. Bauer took up the microacopical 
investigation of muscular fibre in 1818 and again in 1826. Un- 
fortunately for science they fell into remarkable errors. Their 
observations retarded rather than advanced the microscopic ana- 
tomy of muscle, and raised doubts as to the credibility of any 
conclusions drawn from microscopic obseri ations. 

Sir Everard Home and Mr. Bauer*, seeing the tendency which 
blood- corpuscles have to unite in a longitudinal senes, fancied it 
highly probable that the fibnllac of striated muscle were formed 
in the same manner. Sir Eyerard states that the particles of the 
fibrillse are of the same diameter as the blood-corpuscles deprived 
of their colour ; he supposes LeuwenhoeVs assertion, that muscle 
is composed of globules of less diameter than the blood-corpuscles, 
incorrect, and he endeavours to account for this supposed mistake 
by adducing the fact, that Leuwcnhock never possessed a micro- 
meter. 

Mr. Skey, in a paper in the ' Philosophical Transactions/ sets 
forth as his opinion, that each muscular fibre is a tube, contain- 
ing in its interior a semi-transparent amorphous substance; the 
tube, he supposes to be composed of fibrillne, and the transverse 
»tri» to be depressions on the surface of the fibre. 

The views of Muller, Schwann, Lauth and Henle are very 
similar to those advanced by Fontana. 

Schwann considers the tibrill® to be beaded filaments, pre- 
senting under the microscope a succession of dark poihts sepa- 
rated by light and somewhat narrower portions of the fibnl. 

Dr. Martin Barry holds the structure of muscle to be spiral; 
he says each fibril is composed of two spirals coiling in opposite 
directions. 

From these ohservers I shall pass to those who in recent times 
have examined the fibnllie of muscle, with a view to determining 
the real constitution of these filaments. 

The publication of Mr. Bowman^s paper in the * Philosophical 
Transactions ^ was an sera in the microscopy of muscle, though he 
does Hot seem to have been able to make out the ultimate con- 
stitution of the fibrillse, which he considered were composed of a 
series of highly refracting particles of one kind ; he thus describes 
thtm : — 

Fibrillse present alternate dark and light points when the 

* Philosophical Tronsactions, 1818 and 1826. 
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f art is a little out of focus. The light parts are the centres ot 
ighly refractiug particles acting as lenses ; the dark points the 
intervals between them. If now the focus be carefully adjusted 
and the achromatic condenser be used for the purpose of defining 
the outline with the utmost precision, each dark interspace be- 
tween the refracting points will be found to be reduced to two 
very slender straight lines, crossing the fibrilljc in a transverse 
direction, and giving the light spaces as now seen a rectangular 
figure.^' (Fig* ^ 

Dr. Sharpey, from an examination of Mr. Lealand's prepara- 
tions of the muscle of pig, considers the sarcal particles each to 
be compost'd of a dark central and clear outer part. T)r. Sharpr^y 
mentions that Mr. Lealand himself first pointed out a cross line 
in the clear interval, and also the bright surrounding areas 
(fig. 4 « & Z»). 

Dr. Carpenter examining the same dissections comes to a 
similar conclusion (tig. 2 h). 

Professor Allen Thomson of Glasgow, in his late work on Phy- 
siology, describes the structure of the fibrillai in the same way as 
Dr. Sharpey : but since the publication of that work he has heen 
led to doubt the existence of any lateral clear edge, as he himself 
has informed me. 

Mr. Erasmus Wilson, from an examination of Mr. Lealand's 
preparations, which he is pleased to call his ^Siwn investiga- 
tions,^^ describcis the fibrilla? veiy differently ; he does not repre- 
sent any clear lateral edge to the fibril ; he considers the clear as 
well as the dark space to be severally composed of a pair of cells, 
the dark pair containing a denser myolme than the clear pair ; 
each of these cells is again subdivided into two, thus giving four 
square cells of equal size in each dark or light interval (fig. 5 
a & h). 

I shall now advert to my own views regarding this structure, 
which I have deduced from the examination of very numerous 
demonstrations of the fibnllsc, which T have succeeded in making 
m several kinds of muscular fibre, generally m the perfectly fresh 
state. 

When a favourable specimen of the muscular fibrilla of the 
frog, pig, or ox, is placed under a microscope magnifying about 
BOO diameters, and the focus is adjusted with great care to the 
point at which the fibrilla can be seen with the greatest di- 
stinctness, or at what I shall term the distinct focus, the ap- 
pearance presented is the following : — The fibrilla arc seen 
to be divided equally into a series of quadrangular spaces or 
areas, which arc observed to be of two kinds, the one dark, the 
other clear or light, regularly alternating with each other. The 
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clear area may be observed in favourable specimens to have a 
distinct edge, and when the fibril has been in no way distorted 
or stretched, to be continuous with the edge of the dark area. 
Crossing the clear space at its centre, and at right angles to the 
length of the fibril, will be seen a distinct dark line ; this line di- 
vides the clear area into two equal parts or divisions, which are 
necessarily quadrangular. The dark space in the same focus 
presents a shape very similar to the clear one, though generally 
of a more elongated form ; its whole surface is dark, with the 
exception however of a clear line crossing it in the same manner 
as the dark transverse line does the clear space, and dividing it 
equally into two dark particles (fig. (Sa). 

In some eases I have seen the dark spaces divided into three 
by two clear cross-lines ; an appearance I think which cannot be 
relied on, as the other dark spaces in the same fibrils presented 
the apace as double only, with the single clear transverse line. 

When the fibrils are stretched, the dark sjiacc often appears as 
if somewhat elevated above the clear space \ 1 have seen this very 
distinctly in stretched fibrils from the lobster, examined very 
shortly after death, the clear space having scalloped edges 
(fig. 7 a). 

With regard to the term dark space, it must not be supposed 
that it 18 really opake ; for under a superficial focus it also be- 
comes clear, as I shall presently describe. 1 shall still retain the 
term as expressive of what is observed when the fibril is seen 
under the distinct focus. 

If the focus of tile instrument be now adjusted for the more 
superficial part of the fibril, or a little above it, a remarkable 
change is observed ; the general appearance of the fibnl is dimi- 
nished in distinctness, and what was before the dark space now 
appears clear (but not so translucent as the clear space in the 
distinct focus), and is then seen to be crossed transversely by a 
dark line (fig. 6 h). 

The clear area or space undergoes a similar change of appear- 
ance, becoming quite dark, but no line can be observed to cross 
it. The focus under which this is observed, to avoid confusion 
I shall call the superficial focus (fig. 6 i). 

It will perhaps be considered trivial thus to describe the ap- 
pearaqce of the fibrillie under an indistinct focus : but that it 
is not so, I hope afterwards to be able to prove ; for on the 
change of appearances thus presented, I believe hangs the true 
explanation of the cause of the transverse striae of voluntary 
muscle. 

In some kinds of muscular fibrillse, it is a matter of great dif- 
ficulty to perceive any dark transverse line in the clear space . 
Ann. ^ mag. N. Hist., Ser. 2. Vol. lii. 8 
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this arises from the extremely small size of thia space, especially 
when the fibril is in a relaxed condition, and is more particularly 
found in the examination of the muscular fibrils of fish, lobster or 
crab, in which indeed this line can be very rarely seen (fig. 7 6). 
Hence most jirobably the reason why Mr. Bowman does not re- 
present it. In such cases the only way to obtain a view of it is 
by stretching the fibril when in a peifectly fresh state; this 
cross-line of the clear space m the lobster partook more of the 
nature of a band, in the cases where I was enabled to examine it 
(?1. VII, fig. 7 fl). In the fish (salmon) I have only seen it in a 
few cases, but in these the appearance was so distinct as not to 
leave the least doubt of its existence. 

I am not aware that this cross-line in the lobster, salmon, skate 
and frog has been seen by any preceding observers. In the pig 
and human subject it has been seen ; I have also distinctly ob- 
served it in the muscular fibrillie of the ox. 

The length of the dark and clear spaces is sometimes identical ; 
at other tunes, and more frequently, the clear space is shorter ; 
and in the lobster and salmon is often so nan*ow as to be dimi- 
nished to a somewhat dark line when the fibril is in a perfectly 
relaxed condition. 

I have also frequently observed, in dissections of the muscular 
fibrilhe of the frog and salmon, an appearance which I consider it 
important to mention, the true explanation of which 1 am at pre- 
sent unable to decide upon. It is as follows : — At the point where 
two fibrill® are separated from each other, extended for a greater 
or less distance between them, there often exists a beautiful ho- 
mogeneous membrane, (resembling the web between two of the 
toes of a duck,) which is stretched by the violence used in the 
separation of the fibnllie (fig. 8 a). In some recent observations 
which I have made on the muscular fibres of the skate when 
perfectly fresh, this appearance invariably presented itself, with 
this peculiarity however, that instead of being perfectly homoge- 
neous, it was marked with stripes corresponding to the dark 
and light spaces of the fibnllae between which it was stretched 
(fig. 8 6). 

I was at first inclined to regard this membrane as a shred of 
the sarcolemnia accidentally stretched out between two fibrillfie ; 
but from its being of a decidedly more delicate nature than that 
membrane, and from its being present in nearly every part of 
some preparations, I am inclined to consider it as being caused 
some homogeneous connecting medium spread among the 

The stria in this membrane in the skate I am at a loss to ac- 
count for ; perhaps from the tearing of the membrane over the 
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fibrillae, the surface of the membrane may have been tlnwn into 
delicate nigse by the elevation of the dark spaces above the clear 
ones, as may be often seen in stretched fibrils. 

I have seen appearances in the skate that would almost lead 
to the belief that this nicinbrune was a fibril spread out laterally 
into a membrane ; this would (piite account for the striae on its 
surface. The subjecr requires more investigation. 

The form of the fibrillae I consider to be somewhat flattened or 
ribbon-shaped ; this can be easily seen when an isolated fibril 
becomes accidentally t\Msted. 

The conclusions which I would draw with regard to the struc- 
ture of muscular fibre from what I have myself observed, I shall 
now endeavour to give. 

1. That (excluding the sarcolenima) an ultimate fibre of 
voluntary muscle is composed of two kinds of sarcous matter, 
arranged m a definite manner, having a tendency under C(U*tain 
eircumstanceB to split up into fibrillse (M. Vll.fig. 9), very rarely 
into discs, and then generally after prolonged maceration in 
spirit. The fibnllae arc divided into dark and light spaces. 

2. That the dark sarcal element or space has some peculiarity 
in its molecular arrangement, difiering from the clear sarcal ele- 
ment or space, which causes it to refract light in a difFci*cnt way. 
That we are not entitled to say that it is composed of cells con- 
taining a fluid of greater density than that contained in the con- 
tiguous clear space ; in fact, that wc arc not able to say with any 
degree of certainty, that any portion of a muscular fibril in the 
mature state is a cell containing flmd, as Mr. Erasmus Wilson 
believes. 

3. That the clear space can be distinctly seen to have a dark 
line crossing it transversely and dividing it into two equal parts, 
and that the dark space also presents a similar division caused by 
a line which is generally seen of a lighter shade than the other 
parts of the same space, and not a broad black baud as is erro- 
neously represented by Mr. Erasmus Wilson (fig. 6 a & fig. 5 a), 

4. Tbftt no clear area exists at the edge of the fibrillce extend- 
ing transversely outwards from the dark spaces, giving the 
fibrillse the appearance of a chain of nucleated cells, as is repre- 
sented by Dr. Sharpey and Dr. Carpenter (fig. 4). This conclu- 
sion I have been irresistibly led to by the following considera- 
tions 

a. The fact that when two fibrillse he side by side, the edges 
of the black spaces are in accurate apposition. 

h. That if this lateral clear area really existed, the fibre would 
be sjKitted, or at least marked with longitudinal stria; quite as 
distinct as the transverse ones, which in this case would not be 
well-markbd (fig. 4 a). 


8 * 
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c. That the ed^es of the clear space can be seen under a fine 
instrument not to extend farther laterally than the edges of the 
dark space (fig. 6 a). 

[I perceive Mr. Quekett in one of the plates to his recent 
work on the Microscope has distinctly represented this, though 
he gives an incorrect diagram to explain an appearance which he 
represents quite correctly.] 

d. That the cross-line in the clear space measures exactly the 
same as the breadth of the dark space, and that it can be di- 
stinctly seen in favourable cases to touch the edges of the clear 
space (fig. 6 a), 

5. That It seems probable that there exists a homogeneous 
connecting medium among the fibrillie (fig. 8 a & A). 

6. That the structure of cross-sti*iated muscular fibre is essen- 
tially the same m all the members of the animal kingdom. 

7. That from all I have seen of the structure of voluntary 
muscle, I am jierfectly certain that the appearances presented arc 
quite inconsistent with any palpable spiral arrangement, either 
in the fibre or fibrillse, as la still the opinion of Dr. Martin Barry. 
Mr, Bowman\s observations ought to have set this point at rest. 

8. That the dark spaces become clear, and clear spaces dark, 
during a change in the focus of the instrument, causing a pecu- 
liar appearance of movement on the fibrillic (fig. 6 a & i). 

9. That the clear spaces ani generally narrower in the fish 
and lobster than in the frog and mammalia (fig. 6^). 

10. That the fibrilla3 are somewhat flattened bands. 

11. That the dark spaces m some cases appear as if slightly 
elevated above the clear spaces of a fibril (fig. 7 a). 

The tranjiverse since. 

llie transverse striie, when observed with great care and during 
rapid though slight alterations of the focus, are seen to undergo 
some change in appearance; a kind of shifting a short space 
backwards and forwards. This appearance 1 explain in the fol- 
lowing manner. 

The muscular fibrils being composed of a series of clear and 
dark particles, which under change of focus alter from dark to 
clear and from clear to dark^ this change also tal^es place under 
the same circumstances in the complete fibre, so that the dark 
transverse strise are at one time formed by the lateral coaptation 
of the dark spaces, at another time by a like coaptation of the 
clear spaces. 

I see no other way of explaining this peculiar appearance of 
movement on the surface of the fibre during alterations of focus 
in a rational manner, and 1 believe that Mr. Erasmus Wilson is 
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wrong in stating that the dark transverse stria! are always formed 
by the lateral union of the light spaces. 

This appearance of movemeut cannot l)c caused by dark spaces 
of fibrillfp lying immediately below the clear spaces of a set of 
fibres which are superficial to them. As the movement can be 
seen in a perfectly fresh and undisturbed fibre, it can also be 
seen on the ludividual fibnllic, as I have already stated. 

The contraction of voluntary muscle. 

Hales, Prevost and Dumas, from observations made on the ab- 
dominal muscles of the frog, considered the contraction of mus- 
cle to be due to zigzag flexures taking place iii each fibre. Pre- 
vost and Dumas imagined it to be an electrical effect of the pass- 
age of nervous cords across the fibre at the angles of flexure. 

Professor Allen Thomson repeated the experiments of Hales, 
Prevost and Dumas, and was led from the observations he then 
made to consider that the zigzag plica! were not produced until 
the contraction had ceased in tlie fibres which were the subjects 
of it ; he observed single fibres eontinuing m contraction, being 
simply shortened and not falling into the zigzag flexures. Pro- 
fessor Owen was also led to doubt the accuracy of the statements 
of Prevost and Dumas from noticing that during the contraction 
of unstriated muscles in some Pilarias and in a Vcsicularia, a 
swelling took place m the centre of the fibre which thus became 
shorter and thicker. 

Dr. A. Farre observed a similar fact in the unstriated muscles 
of the Polypifera. 

The admirable researches of Mr. Bowman have left us little to 
wish for with regard to the nature of the contraction ; 1 refer to 
his observations published in the ^ Pliilosophical Transactions' 
for 1842. All his observations were made on muscular fibres of 
animals shortly after death. 

I shall briefly allude to some observations made with reference 
to this subject on the Lving and uninjured tadpole. 

In April this year (1848), when observing the circulation in 
the tail of a tadpole after the disappearance of the gills, 1 was 
surprised on noticing that the cross-striated muscular fibres were 
distinctly visible through the external tegument ; the contrac- 
tions after the animal was somewhat exhausted were slow and 
beautiful, i^ot uniform throughout, as is the case when the tail is 
observed immediately after the death of the animal and stripped 
of its integument : the former is the active, living and voluntary, 
the latter the passive contraction. 

When the contraction was comparatively slow, the approach of 
the transverse striae could be seen with extreme distinctness ; the 
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relaxation was as instantaneous as the contraction in that pail; 
of the fibre which was the subject of it. 

The circulation of the blood was visibly accelerated after a 
rapid senes of contractions ; the blood seemed to be pressed out 
of the vessels of the part undei-going contraction ; on relaxation 
taking place the afflux was immediate. 

These observations were made at a tune when 1 was much en- 
gaged with other matters, and are consequently very imperfect. 
1 hope to be able to resume the inquiry during the ensuing 
spring, when these interesting animals can be obtained in a pro- 
per state for the examination. I believe this is the first obser- 
vation of the contraction of a cross-striated muscle, so high in 
the scale of being us the Batrachia. I may mention that Dr. 
Allen Thomson repeated my experiments on the tadpole about 
the same time and with similar results. 

Among the Rotifera 1 have observed very beautiful examples 
of cross-striated muscle, more especially m the Euchlams tri- 
quetra and m the Euchlams Hornernanm, which arc not uncom- 
mon species j the approach of the transverse striae is very marked. 
The relaxed fibres are subject to a degree of zigzag flexure when 
other muscles of the animal are in action. 

In conclusion, one word on the mode of disjdaying or separa- 
ting fibrillae from the mass of a fibre, which is umiucstionably a 
very difficult operation. Mr. Leahind the optician seems to have 
almost completely monopolized this branch of minute dissection, 
as nearly the whole of the best preparations extant are from his 
hands. 1 am not aware that he has yet made known his mode 
of procedure to the public. 

If a muscular fibre of the salmon be used, it is in general not 
very difficult to separate the fibnllse in water. Allowing it to 
remain in moderately strong spirit for a short time, not only re- 
moves the oil-globules from around the fibre, but greatly facili- 
tates the dissection \ it may then be mounted in the usual way, 
in spirit, or what perhaps answers better, in glycerine diluted 
with about three times its bulk of water. 

The most characteristic specimens are obtained with greatest 
ease from the frog, the size of the fibres rendering /hem very easy 
to manipulate. Allow the leg of a frog stripped of integument to 
remain in moderately strong spirit for about two hours, then 
commence the dissection with extremely fine needles set in long 
handles. The largest fibres should be selected. After a few 
trials the rudest operator can scarcely fail to separate the fibrillee. 

The muscular fibres of the skate, treated in the same manner, 
afford easily-dissected and most characteristic examples of mus- 
cular fibrillie. 
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EXPLANATION OF PLATE VII. 

Fig. 1. abcdf four figures of fibrillas after Muys. 

— 2. “A fibre covered with cellular meiubraue at the upper part/’ cross- 

striated and splitting up into fibiiilie at one end ; utter Fontana. 

— 3. Diagram of fibnllm after Bowman. 

— 4. Diagram to illustrate the views ofSbaipcy, Lealand and Cai-pentcr. 

a, two fibrils united, b, single iibiil, with each sarcal particle ha- 
ving a dark central and clear outer part. 

— j. Diagram of two fibnlUo to illustrate the views of Mr. Erasmus Wil- 

son : a, usual appearance of hbrilltc , ft, a very much stretched 
fibril to show the dark and clear spaces, each divided into four. 

— 6. Diagram to show the fibrilLp in the distinct and superficial focus 

a, fibrils in distinct focus; ft, fibrils in superficial focus fiom the 
frog, 

— 7. Diagiam of two fibrils fiom the lobster a, fresh fibril much 

stretched, showing scalloped edges of cleai space ; ft, similar fibril 
imstrctchcd, showing clear space apparently dark from its nar- 
rowness. 

— 8. Diagram to illustrate a membrane observed among the fibrillm : 

a, membrane as seen m fiog and salmon , ft, similar membrane 
observed among fibrillir of the muscle of skate, perfectly fresh. 

— 9. (ieneral appearance of a dissection of muscular fibre from the frog, 

magnified about 500 diameters. 


XIII. — On some new genera and species of Paleozoic Corals and 
Foraminifera. By Frederick M^Coy, M.O.S. & N.ll.S.D. &c. 

[Continued from p. 20 ] 

Stylaxis (M'Coy), n. g. 

Gen. Char. Corallum composed of adjacent polygonal, prismatic, 
easily separable tubes, inter- 
nally divided into three areas : 
vertical section^ Ist, a thin, flat, 
straight axis ; 2nd, a broad in- 
ner area composed of nume- 
rous curved vesicular plates in 
irregular rows converging up- 
wards to the axis ; 3rd, an outer 
area on each side composed of 
smaller and more curved vesi- 
, cular plates, in rows inclining 
obliauely upwards and out- 
wards ; horizontal section dis- 
playing the central flat axis 
surrounded by radiating la- Mode of growth and division of 
mellseextendinff from the walls, stem ; 4, horuontal section; 
and connected in the outer area 

by numerous transverse vesicular plates ; additional columns 
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produced by a bipartite division of the parent stem parallel to 
one of its faces : polyps distinctly separated above. 

The corals of this genus bear precisely the same relation to 
Nemaphyllum that StT/lastrtea (Lonsd.) does to the Litho&trotion 
of the same writer (Strombodes) with regard to their mode of 
development, that is to say, in NeinaphtjUum, as in Sij'ombodes, 
the increase is by circular buds developed within the walls of the 
parent stem, the polygonal walls being gradually perfected by the 
joint labour of adjacent polyps ; which it is inferred from their 
mode of growth, had a community of existence and organic 
union at the siu’face, and from the same cause the columns have 
no outer surface to exhibit in a rough fracture, but break 
through the middle rather than separate one from another. In 
the Stylaxis however, as in the Stylastnenj the new columns ore 
produced by a sudden splitting of one of the columns into two, 
the divisional lines commencing along the middle of one face and 
going directly across to the opposite face, distinctly separating 
the young four-sided column at once by a double-plated, recti- 
linear boundary- wall parallel with one of the faces ; the external 
strise of the old column being traceable upwards into the young 
one. The columns arc easily separable one from another in the 
rough fracture, and the ])olyps are inferred to have been distinct 
from each other, and each to have constructed independently its 
own boundary-wall. 

Stylaxk major (M^Coy). 

Sp, Char. Tubes averaging 6 lines m diameter, mostly hexago- 
nal, external surface coarsely striated longitudinally and trans- 
versely marked with strong curved irregidanties of growth, 
the convexity of the curves upwards : horizontal section, sixty- 
three slender radiating lamellae converging from the walls to- 
wards the flat central style or axis, which is about I line in 
width ; one half of the lamcllie reach the centre, the inter- 
vening ones reach half way ; outer area exhibiting numerous 
transverse vesicular plates between the radiating lamellse : ver- 
tical section, axis straight, nbbon-hke ; inner area broad, of 
slightly curved vesicular plates forming rows of lengthened 
irregular cells, extending obliquely downwards and outwards 
from the axis, about three in a row ; outer area of rows of 
small hemispherically-curved plates, including small rounded 
cells extending very obliquely upwards and outwards, about 
six in each row. 

This species is remarkable for the large size of its tubes and 
great number of the radiating lamellse. 

Prom the carboniferous limestone of Derbyshire. 

(Col, University of Cambridge.) 
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Stylaxis Flemingii (M^Coy). 

Sp. Char. Corallum of very long, prismatic, generally hexagonal, 
easily separable tubes, averaging 3 lines in diameter ; outer 
surface strongly striated longitudinally, and marked with di- 
rect transverse rugosities of growth ; bipartite division of the 
columns frequent : vertical section exhibiting the thin flat axis 
surrounded by an inner zone of small vesicular plates inclining 
downwards and outwards from the axis, and an outer zone of 
small vesicular plates inclined in an opposite direction or up- 
wards and outwards : horizontal section, axis thin, half a line 
wide, surrounded by about forty-three thin, radiating lamellai 
from the walls, half of which only reach half way ; numerous 
small, thin, transverse connecting jdates between the lamellae 
in the outer zone. 

The bipartite mode of division of the column is frequently 
and easily observed in this species, which commonly forms large 
masses. It gieatly resembles externally the Stylastrani basalti- 
formis, but is easily distinguished by the small, but distinct, cen- 
tral axis visible in the transverse fracture, and further by the dif- 
ferent disposition of the laniellaj of the inner zone. The small 
size of the tubes and less number of lamellae distinguish it from 
the Stijlaons major^ 

Tliis IS probably the Lithostrotion striatum of Fleming, (Brit. 
Aniin.) a.s he particularly says, the rays of the star unite with 
a small solid central axis.'^ 1 think however with Mr. Lonsdale, 
that he is wrong in his references. I have great pleasure in de- 
dicating it to so admirable a naturalist, the extraordinary merit 
of whose writings on the British marine animals is well known 
to all who engage m the same laborious and difficult study. 
Common in the carboniferous limestone of Derbyshire. 

[Col. University of Cambridge.) 

Columnaria (Gold, as here redefined). 

Gen. Char. Corallum of aggregate, subparallel branches, either 
round and concentrically wrinkled, or more usually by mutual 
pressure becoming polygonal and longitudinally sulcated, but 
always easily separable; internal structure as in Amplexus, 
having many transverse simple diaphragms, and the walls lon- 
gitudinally sulcated by marginal rudimentary lamellaj, which 
crenulate the edges of the transverse plates. Increase by fis- 
sure of the parent tube or cell, as in Stylastraa (Lonsd.). Type 
of the genus Columnaria sulcata (Gold.). 

This genus has been erroneously described by Goldfuss in the 
first instance, and has been misunderstood by nearly every sub- 
sequent author — all describing radiating lamellse from the walla 
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to the centre, and stating that there are no transverse plates ; I 
was rather surprised therefore to find the characters I have given 
above, in authentic specimens from the Eifel of the C. sulcata 
(Gold.) ; they also exist in the 6’. irregularis (Miinst.), senilis 
(Koninck), and the following. I deny the existence in those species 
of radiating lamella' near the centre, aud find the transverse dia- 
phragms conspicuous. The real affinities of the genus' seem to 
be between Michelinea and Amplexus, dilfiTing from the former 
in the tubes being individually distinct (as in Stylastraa) and 
easily separable by fracture, and being without coinnmnicating 
pores ; from (he latter it only differs in its compound mode of 
growth. As thus restricted the genus is no doubt a good one : 
the other dissimilar species placed in this genus by JDr. Goldfuss 
and others will easily fall into Cyathophyllum and other existing 
genera. 

Cohmnaria laxa (M'Coy). 

Sp. Char, Corallum forming large masses of contiguous, slightly 
flcxuoiis tubes, rarely in contact ; generally round and finely 
wrinkled transversely, occasionally the tubes in some part of 
their length touch the adjoining ones, and then become poly- 
gonal and longitudinally sulcatcd ; transverse diaphragms un- 
dulated, and obliquely inclined m ^ arious directions ; diameter 
of tubes from 3 to 4 lines. 

The tubes being rarely in contact, and often cylindrical and 
flexuous, distinguishes this species from its congeners. The 
transverse diaphragms aud absence of radiating lamellx will 
serve to separate prismatic portions from the other basaltiforin 
corals found with it. 

Not iinconinion in the carboniferous limestone of Dcrbyshii'e. 
{Col. University of Cambridge.) 

Michelinea glomerata (M^Coy). 

Sp, Char. Cells polygonal, irregularly aggregated, so as to open 
on every side of the large amorphous masses formed by its ir- 
regular mode of growth ; cells averaging 2 lines in diameter ; 
internal vesicular plates very irregular, much curved and highly 
inclined. 

This IS perhaps most allied to the Russian M. concinna (Lonsd.), 
but as that species is remarkable for the breadth, flatness and 
horizontality of its internal plates, so this is equally remarkable 
for their irregularity, convexity, small size, and nearly vertical 
position, forming in the sections a multitude of small rounded 
vesicles, without any approach to horizontality. The small size 
of the cells and mode of growth seem somewhat analogous in 
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both, and separate them at a glance from the tlircc other pub- 
lished species. 

Common in the carboniferous limestone of Derbyshire, form- 
ing subcylindrical masses 3 or 4 inches long, 

{Col, University of Cambridge.) 

Michelinea grandis (AUCoy). 

Sp. Char. Corallum widely come, the width considerably exceed- 
ing the height, externally marked with thick, rounded, radia- 
ting ridges, finely wrinkled across ; polygonal cells, on the 
upper convex surface, averaging 5 to 8 lines in diameter (most 
near the former at a height of half an inch, most near the 
latter size at a height of 2 inches), very deep with thin walls 
not C()ati‘d by vesicular plati's, but liaMiig numerous distinct 
foramina and many longitudinal strisc within , internal vesi- 
cular plates small, very thin, much curvi'd, forming nearly 
horizontal rows of vesicles at the bottom of the cells. 

This fine species is most allied to the M. tcnutbcpta (Phil, sp.), 
but IS distinguished by the much wider conical foim of the mass 
and by the cells having, on an average, a diameter three times 
greater at the same height than in that species, of which I have 
examined many specimens both British and foreign, and find the 
figures of Michelm and Komnek, as well as of IVof. Phillips, exact 
in this respect. Young specimens (1 to 2 inches in diameter) 
slightly resemble the M. favosa (Gold, sp.) in form, having the 
base much flatter than in the adult, but on cornpanson with 
authentic Belgian specimens they arc found to be distinguished 
by the large rounded radiating ridges on the exterior, of which 
no traces exist in that species, as may be also seen from the 
Tigures of Goldfuss and Michclin ; the cells also of the present 
species are, even at that stage, larger, and increased growth de- 
stroys all resemblance. The M. megastoma (Phil, sp.), which 
has large cells (although much less than the present species), is 
distinguished by its mode of growth, it forming large flattened 
expaniipns ; internally its vesicular plates arc much larger, fewer, 
and higM3r inclined at the circumference, coating the walls of the 
cells to thei^jery edge, giving them a peculiar thick tumid ap- 
pearance, which may be imperfectly rixognized in the worn 
specimen figuri^fe by Prof. Phillips, but which distinguishes 
^en fragments Am the other four species. Average height of 
the conical massel2^ inches, width 3^ inches. 

Very common \i the carboniferous limestone of Arnsidc. 
Kendal. I 
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Sarcinula (Laink.). 

? = ArcLchnophyllxm (Dana) . 

The corals of this genus are essentially composed of vertical, 
cylindrical, transversely septate tubes, with radiating lamellae 
within, forming distant circular cells without polygonal bounda- 
ries j the tubes arc imbedded in a uniform cellulose tissue, from 
which the buds or young tubes seem to arise whenever the di- 
stance becomes great between any two cells, but the young tubes 
do not seem traceable into the old. The coral referred to by 
Dana [Acerwilaria Baltica of Lonsdale in the ' Silurian System ’) 
as the type of his genus Arachnophyllum, 1 find to have the 
cell-tubes transversely septate, though not well shown in liOns- 
dalc^s figure — the latter genus has therefore no peculiar cha- 
racters — the cellular structure of the rays being common to 
several corals. 

Sarcinula tuberosa (M'Coy). 

Sp, Char. Corallum forming large shapeless masses, the upper 
surface covered with irregular tuberose projections, separated 
by flat or concave spaces, and each having a depressed tubular 
centre 1 line in diameter, aviTage distance between the centres 
5 lines; from the margin of each centre about thirty slightly 
sigmoidal, very delicate laminai radiate to the adjoining ones, 
generally without interruption, the radii connected by nume- 
rous small transverse vesicular plates : vertical section, centres 
forming nearly vertical and subparallel cylindrical tubes, with 
close transverse septa, connected by exceedingly fine uniform 
cellulose structure, which seems formed of small depressed 
cells arranged nearly in horizontal layers with a double curve 
conforming to the projections of the surface : horizontal section 
shows the tubular centres connected by a minute uniform 
cellular structure with a scarcely appreciable radiation. 

This strongly resembles the so-called Acervularia Baltica of 
the ‘ Silurian System / 

Rare in the carboniferous limestone of Derbyshire. 

{Col. University of Cambridge.) ' 

Sarcinula placenta (M'Coy). 

Sp. Char. Corallum forming tabular masses about 1 inch thick 
under side with small, concentric, imbricating undulations of 
growth and radiating scratch-like striae; the upper and lower 
BUtfaces parallel and flat, composed of vertical cylindrical tubes 
forming circular cells at the surface 1 line in diameter, and 
averaging about 2 lines apart ; the intervening space being flat, 
cellular, and obscurely radiated on the wea^ered surface by 
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about thirty curved radii : vertical section, tubes irregularly 
transversely septate by vesicular plates ; spaces between the 
tubes composed of slightly waved transverse rows of small. 
Cl rvcd, vesicular plates, forming a nearly uniform, minutely 
^ pellular structure: horizontal section^ tubes either plain or 
^^^owing more or less of the transverse vesicular plates ; iriter- 
' A,^ing spaces irregularly cellular, but showing a slight dis- 
position to form curved, star-like lines round the tubes. 

This interesting coral bears a strong external resemblance to 
the Nemaphijllum decipims (M‘Coy), but is distinguished by 
having no divisional lines between the stars in either section. 
Rare in the carboniferous limestone of Derbyshire. 

{Col, Dmversity of Cambridge.) 

Sarcinuln Philltpsii (M'Coy). 

Ref. ? Phil. Pal. Foss. fig. 15 D. 

I have given the above name provisionally to a coral which I 
believe to be identical with the Flintshire one figured as above 
by Prof. Phillips, but not named or described. It is closely alhed 
to the preceding species, but is of a thicker growth, the tunes are 
one-third larger and surrounded by thii’ty-two to forty strong 
radiating lamelte extending to the adjoining tubes, and there is 
an obvious tendency in the middle of the transverse diaphragms 
to extend upwards to fonn an irregularly compressed sohd axis, 
often visible in the weathered cups. 

Common in the carboniferous limestone of Corwen. 

{CoL University of Cambridge.) 

Astrcea carbonaria (M*Coy). 

Sp, Char, Corallum forming very large masses, terminal stars 
from 9 lines to an inch and a half iii diameter, obscurely 
pentagonal, bounded by narrow, rounded, cellular spaces 
(no simple divisional walls), having from 107 to lt30 thin, 
jagged, radiating laincllye, which descend to form an oval or 
circular cup, and one half of which rise again to form a large 
oval central boss, in the centre of which the lamellse become 
indistinctly blended : vertical section shows the uninterrupted 
passage of the loose vesicular tissue, in gentle curves, from star 
to star ; a very small space directly under the centre of each 
star having the vesicular structure almost transverse: hori- 
zontal section shows the alternately long and short radiatmg 
lamellae connected throughout by fine transverse vesicular 
plates, and the former obscurely blended at the centre (no 
axis), Md the irregular cellular structure intervening between 
the adjacent stars. 
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Thi8 inagiiificent species is the only true Astraa I have yet 
seen from the palaeozoic rocks, the numerous corals of this age 
described under this generic title by Jlntish and foreign authors 
belonging for the most part to the family Cyathophyllidce, often 
transversely septate m the middle and having solid polygonal 
divisional walls to the stars — characters completely at vanance 
with those of the recent and mesozoic Astupce, and indicating 
important differences in the animals and mode of increase. 

Abundant in some parts of the carbonift'rous limestone near 
Bakewell, Derbyshire ; more rare in the same formation at 
Corvven. 

[Col, University of Cambridge.) 



Heterophyllia (M'Coy), n. g. 

Gen, Char, Stem elongate^ subeylindncul, irregularly fluted lon- 
gitudinally : horizontal section, few, 
distant lamclljc destitute of any order 
of arrangement, but irregularly 
branching and coalescing in their 
passage from the thin solid external 
walls towards some indefinite point 
near the centre, where the few mam 
lumellse irregularly anastomose : rcr- 
iical section showing about the middle 
an irregularly flexuous line (the edge 
of one or two of the radiating vertical 
lamellae), from which on each side a 
row of thin, distant, sigmoidally , , ,, 

carved plates extends obliquely up- 
wards and outwards, forming a row of 
large rhomboidal cells on each side. 

The paradoxical characters of the lamcllse — then* perfect want 
of symmetry of disposition, and their irregular branch-like union 
among themselves, together with the remarkable openness of the 
cellular structure, render those corals totally unlike any other 
recent or fossil group. From Cladocora and Caryophyllia, to 
which they are most allied, they arc distinguished by the want 
of the cellular axis, and by their few, unsymmctrical and anasto- 
mosing lamellae. 1 suspect the Cladocora ? sulcata of Lonsdale 
may belong to this group, but I hsiVe not seen examples of it 
myself. 

Heterophyllia grandis (M'Coy). 


ta ’ a, exterior of 
stem , b. horizontal and 
vertical section. 


Sp, Char. Stem slightly flexuous, about 6 lines in diameter, 
scarcely tapering m 3 inches, longitudinally marked with deep 
unequal grooves, and few, large, polygonal, unequal ridges, 
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giving a very irregularly angulose section to the stem ; surface 
smooth ; internal structure as given in the generic character. 

Rare in the carboniferous limestone of Derbyshire. 

{Col. Univci‘sity of Cambridge.) 

Hetei'ophyllta ornata (M'Coy). 

Sp. Char. Stems subcyliudrical, long, flexuons, averaging 1 j line 
in diameter, with about sixteen narrow, subcqual, longitudinal 
ridges sharply defined, and separated by flat spaces rather 
wider than the ridges they 8e])arate, the ridges are set with 
small round tubercles more than their own diameter apart ; 
surface very minutely granulose : internal structure as in 
generic character; horizontal set tion, laniellai about fourteen 
at the margin. 

Rather rare in the carboniferous limestone of Derbyshire. 
{Col. University of Cambridge.) 


Siphonodendron (M'Coy), n. g. 


Gen. Char. Coi*allum of variously aggregated, branching, cylindri- 
cal or elongate-conic stems; young branches produced by lateral 
buds; outer wall thin, 


lined by two or three 
rows of small vesicular 
plates forming a narrow 
outer vesicular area in 
both sections ; terminal 
cups deep, lined by 
numerous vertical la- 
mellae, alternately larger 
and smaller, and having 
in the bottom a small, 
prominent, tubular axis ■ 
vertical section shows a 




small, central, persist- Recent Lithodendron. 
ent, siphon-like tube Mode ot growtii 

and vertical sec- 

or axis, wnicn pierces 

through a series of long, ^ Horizontal section. 

conical or dome-shaped 


Siphonodendron. 
a. Mode of growth 
and vertical tec- 
tion. 


transverse diaphragms occupying the gre^atcr part of the 


width of the tube, the convexity upward, forming in this sec- 
tion lines diverging downwards and outwards from the axis, 
till they reach the narrow external cellulose layer on each 
side ; horizontal section shows the small tube-likc axis, sur- 


rounded usually by a few tbm concentric lines which arc tlic 
edges of the conoidal diaphragms cut through by the section ; 
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from tliese the vertical lamella radiate to the cirtrumfetetice^ ' 
where they are connected by the small transverse vesioular 
plates forming the narrow external cellular sonc. 

I propose this genua for a number of corals ' exceedingly 
abundant in the mountain limestone, but hitherto classed by 
Prof. Phillips, Mr. Lonsdale, and others with Lithodendton, This 
latter genus was originally proposed by Schweigger (Bpobach- 
tungen, &c. tab. 6) to include, 1st, the Oculina of Lainarck, in- 
cluding the type of Blainville^a DendrophyUia ; and 2ndly, a di- 
vision, which allowing the previously constituted genus Oculina 
to stand for the first division, becomes the real type of his ge- 
nus, and the four references he givCvS to Esper's ' Pflanzenthiere ' 
as examples of this genus are typical examples of the group 
subsequently named Lohophyllia by Blamville ; this latter name 
therefore becomes a mere synonym of Lithodendron and should 
be laid aside, unless, as many writers seem inclined, it be used 
for the short, wide species with lobed discs, and thus leave Litho- 
dendron for the more slender cylindrical forms : alth6ugh there 
is no clear line of separation between the groups, it may be con- 
venient to retain both names for those extreme forms, out in no 
case can the Siphonodendra of the mountain limestone be 
brought III any close relation with those recent and mesozoic 
types. The differences are briefly these : Ist, Siphonodendron 
increases by lateral buds, — LitJwdendron by a lateral elongation 
and gradual division of the old cup and dichotomous fissure 
the stem ; 2nd, Siphonodendron has a narrow tubular axis and 
wide conoidal diaphragms, while Lithodendron has a large cel- 
lular axis and no diaphragms. I have illustrated those points in 
the accompanying sketch. Cladocora of Ehrcnberg agrees in ex- 
ternal ^orm and mode of branching with Siphonodendron^ but has 
the incemal stmeture here represented in lAthodendron. 

Cladochunue hrevicollis (M'Coy). 

Sp. Char. Slender stem like neck of each cell about 1 line lon^ 
and half a line in diameter, the upper end suddenly swelling 
to a cup-shaped cell about 2 lines long and 1 line in diameter, 
curving downwards at an angle of about the point of, 

junction of fhc cup and the stem giving origin, at an angle of 
45®, to the stem of a second cell similar to the first, bgt 
ning in the opposite direction, and in like manner giying ori- 
gin from its upper convexity to a third and that to a fourth^ 
&c. perlfectly similar cell, forming together an erect, regularly, 
zigzag coralltun. , 

From its regularly angular mode of growth or connexion, 
the large drooping bell-shaped cups, inmning in 
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tiont^fr^m tbin short slender stems, this is one 6f the prettiest 
spetheaof the genus. It most resembles the C. tenuicollis (M 'Coy) 
figured in the 'Annals* for October 1847 (PI. XL fig. 8), from 
the carboniferous shales of New South Wales, but is distinguished 
by its smaller size and much shorter necks to the cells, while, as 
in that secies, their small diameter compared with their cups 
distinguiwes it from the C. aassa (M'Coy) of the carboniferous 
slate of Ireland. 

Hare in the carboniferous limestone of Derbyshire. 

{Col. University of Cambridge.) 

{Madrejioracea.) 

Dendropora megastoma (M'Coy). 

^p. Char. Stem slightly flexuous, subquadrate, branches few, 
distant, resembling the mam stem in size and shape, and 
coming off from it nearly at right angles ; each face has a row 
of large oval cells with prominent edges, the sides of which 
have twelve vertical sulci ending in tubercles ; the cells of each 
row arc rather less than twice their diameter apart, the lateral 
rows opposite and alternating with the other two rows; the 
width of the cells slightly exceeds that of the face on which they 
rest, so as to indent the margin ; interstices obscurely poroso- 
punctatc ; width of stem about half a line. 

This beautiful coral is distinguished from the D. explicita 
yMich.) from the Devonian beds of Boulogne-sur-Mer by its 
smaller size and larger cells. Michelin, in his ' Iconographie 
Zoophytologiquc,* founds this genus from the last-named coral, 
and approximates it to the genera Criserpia and Aulopora ; the 
twelve sulci which I observe to the margin of the cells in this 
species however show that this cannot be the true affinity of the 
group, which must now rather be placed in the Madreporacca 
near Seriatopora, 

I have examined several specimens on a piece of cai’boniferous 
limestone from Derbyshire. 

{CoL University of Cambridge.) 

Palaopora (M'Coy), n. g. 

GoH, Char. Corallum polymorphous, generally subhcmispherical 
ahd concentrically ndged beneath, rarely branclied ; formed of 
cylindrical, distinctly walled, tubular cells, having internally 
twelve vertical sulci or rudimentary lamellfc, and divided at 
inregular intervals by transverse diaphragms ; the tubes sur- 
rounded and connected by a uniform minute network of small 
vesicular plates. 

I propose this genus for all the so-caUed Porites of the palseo- 
Boie toCKB. First described 1^ Goldfuss as Astraa, they were re- 
Ann. if Mag, N. Hht, Scr. 2. Vol, iii. 9 
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moved by Ehrenbcrg (Ueber Corallenthiete des rotten Mcet^, 
&c.) and Lonsdale (Silurian System) to the recent genus PiSlHte9^ 
in which they were followed — probably without examination— by 
many writers ; Profs. Bronn (Lethfca, &c.), Phillips (Paltftosoic 
Fossils) and others have however much more happily pointed out 
their resemblance to Ildiopora, The distinct walled tubular cells 
visible in both sections, connected by cellular tiashe, with their 
twelve rudimentary lamellic, distinguish the present ancient corals 
from the modern genera just named, for Pontes has a minutely 
reticulated corallum imjiressed by shallow polygonal undefined 
cells on the upper surface, and presenting in the horizontal and 
vertical sections an uninteiTuptcd uniformly vesicular structure. 
Hehnpora agrees perfectly in external appearance, and in the 
two sections exhibits the same characters of vesicular structure 
connecting tubular cells with transverse diaphragms, but in it 
the tubes have eighteen or more rudimentary lamellae, while 
they are constantly twelve in the present genus, which I only 
know as yet in the older and middle palaeozoic nxiks. 

Fistulipora (M'Coy), n. g. 

Gen. Char. Corallum incrusting, composed of long, simple, cylin- 
dncal, thick-walled tubes, the 
mouths of which open as simple 
equal circular cells on the sur- 
face, and having transverse 
funnel-shaped diaphragms at 
variable distances ; inteival be- 
tween the tubes occupied by a Fuitulipora : a. modeofgro^tb, 
cellular network of small vesi- «ize, enveloping a cn'iioid item, 
cular plates. niagnificd surface and section. 

This genua is proposed to include the Motion eribrosum (Gold.) 
of theEifcl, &c., and the two following species f^om the mouDr 
tain limestone., They have no affinity with the fossil spongf^ of 
the genus Manon, with which the only previously known 
was classed by Goldfuss and others, but arc inoxe allied to tljp 
so-called Porites of the palaeozoic rocks (PaUeoporOj M'Cpy)^ 
from which they difler in the absence of the rudimentary radia- 
ting or vertical lamelbe to the cell-tubes. The sides of the tubes 
do, not seem to be ever perforated by connecting pores. 

Fistulipora minor (M'Coy). ' 

Sp, Char. Cell-tubes with slightly prominent raargina ajtjrthe 
surface, about four in the space of one line, rather less than 
th^ir own diameter apart, the intervening space cojnpotie4 of 
' from one to three rows of the minute vosipular oeUs. - . 

The tubc^ of this species are of so small a diometcr that t 
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Mt been able tp aee^tbe diaphragms ; they are from half a line 
nearly an inck in length according to the age of the example, 
but not altering materially their diameter or relative distance. 
It most usually occurs incrusting crinoid sterna or other foreign 
bodies, from which the tubes radiate to the surface, and I suspect 
the whole corallum, from the minuteness of its parts, may nave 
been taken for a Favosites or Alveolites y from which the lens will 
easily distinguish it by showing the reticulated interstices be- 
tween the tubes. 

Not uncommon in the carboniferous limestone of Derbyshire. 
{CoL University of Cambridge.) 

Fistvlipora major (iVUCoy). 

lip. Char, Cell-tubes two-thirds of a line in diameter and about 
their own diameter apart, their walls thick, of concentric lay- 
ers, with closely placed funnel-shaped internal diaphragms : 
interstices minutely vesicular, four to six rows of vesicular 
cells between each pair of tubes. 

The comparatively gi*eat size and distinctness of the parti of 
this coral enabled me first clearly to ascertain the generic pecu- 
liarities of the whole group. 

Rare in the carboniferous limestone of Derbyshire- 
{CoL University of Cambridge.) 

Foraminifera. 

I believe no examples of this group have been hitherto deter- 
mined in the British carboniferous rocks, which is the more re- 
markable from their great abundance in the corresponding de- 
posits in Russia, and according to M. de Vcmeuil* in America. I 
may mention, that since the publication of M. Ehrenberg's paper 
oh the carboniferous Forarnimfera in the ' Monats Bei’icht ^ of 
the Berlin Academy, I have diligently sought for the several 
carboniferous spenes he describes in the limestone of a great 
number of different British localities without success. The fol- 
lowing is the only species I have met with, and I only know it 
at present from the one locality. 

i Nodosaria JustUinaformis (M'Coy). 

Sp, Char, Shell of two or more inflated, pyriform, easily separa- 
ble lodges, the first one having a small mucronate point at its 
posterior end, and contracted to a very slender, short neck at 
'tjie anterior end, which joins the pyriform second cell, which 

^ ifete wf U parall^Ume det d4pCts psUoioiquuf dieJ'Am^riqua Sep- 
tentrionale aviMi eeax da PEiirope/ dro,, Bcdlsan' 4^ la Soc. O^L d* 
?• wiritf yql, Iv. 

9 * 
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is also contracted to a similar minute nqck in front ; surface 
smooth. Length of individual cells averaging 1 line, Width 
two-thirds of a line 

So like is this in size and shape to the inflated variety of 
Fischer de Waldheim’s FusvJtna cylindrica occurring in such 
quantities in some parts of the Bussian carboniferous limestone, 
^at it might easily be mistaken for it; it is destitute however of 
the longitudinal external fissure-like opening and complex in- 
ternal structure of that genus, seeming more properly allied to 
certain moniliform, fcw-celled Nadosaria, such for instance as 
the N. rudis and AT. rugosa of M. D’Orbigny’s work on the 
Austrian Foraminifera, with both of which species it agrees almost 
perfectly. The lodges or cells are almost always found separated 
(from the minuteness of the connecting neck), which gives them 
the striking resemblance to Fusulinie above alluded to ; I have 
heard however of several of them having been found united in a 
line by their little necks, and I have myself seen two thus united, 
and the posterior cell not being a terminal one. 

Occurs in great numbers on the weathered surfaees of the car- 
boniferous limestone in the parish of Shivey, Tyrone, in the 
north of Ireland. 

(Co/. University of Cambridge and Iloyal Dublin Society.) 


Exclusive of the above species, the following is a list of such 
British corals of the carboniferous period as 1 have myself 
noted since the publication of Morris’s Catalogue of British 
Fossils in addition to the species thel*e given ; it includes, 
Ist, some species described by foreign authors which I have 
recognized in Britain ; 2nd, a few Devonian species for which 
I give undoubted carboniferous localities; and 3rd, those new 
forms which I have figured and described in the * Synopsis of 
the Characters of the Carboniferous Limestone Fossils of Ire-' 
land ’ published some years ago, the result of an examii^dion 
of the collections made in that country by Mr. Griffith of 
Dublin, with whose permission I now however^ for the firtt 
time, publish the principal geological and geographical loeft- 
litics, the omission of which in the work mentioned has often 
been regretted. All the localities except those in itahee are in 
Ireland. All the species in italics are in the Oeological Muaenm. 
of the University of Cambridge. The following abbrevialiokii . 
ereused of the rocks : Ar. L. Arenaceous Limestone, a peenliar 
' band the'^middle of the yellow sandstone at the base of thb 
^^bi^ucrous series ; Calp, a provincial term for a band 
. ar^Uaceoua limestone occurring between the great lower aiia^j 
upper limestones, accompanied in the north of Ireland 
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beds of shale and a little sandstone ; C\ L. Carboniferous 
Limestone generally ; C. SL CarbonifcTous Shale generally ; 
C. SL Carboniferous Slate, the shales between the base of the 
lower limestone and the top of the yellow sandstone, alterna- 
ting more or less with each at the points of junction j L, L. 
Lower Limestone, the great limestone of Ireland, between the 
Calp and the carb. slate ; U, L. Upper Limestone, a thinner 
depbsit than the lower limestone, oecurring between the Calp 
and the millstone grit. * Y. S, Yellow Sandstone — a thick 
sandstone at the base of the carboniferous system in Ireland, 
occupying the space between the carboniferous slate and the 
old red sandstone, and by many geologists considered to be- 
long to the latter; I have recognised however in the shales in- 
tercalated with it nearly the same suite of fossils which we find 
ill the carboniferous slate and in the Calp, and in the beds of 
arenaceous limestone occasionally occurring in it I have iden- 
tified the most characteristic fossils of tlie main or lower lime- 
stone, so that no doubt remains in my mind of the correctness 
of Mr. GriflSth^s original view, that this sandstone forms the 
true base of the carboniferous limestone formation. 

Alvfolitks. 

Goldfussi (Michel. 8p.), Icon. Zooph. L. L. Hook Head, Wexford. 
?palinata (M‘Coy). FluUra id., Syii. Carb. Foss, Irel. 

Calp. Manor Hamilton. 

AgTREOfORA. 

antiqua (M‘Coy), Syn. Carb. Foss. Irel. C. SI. Hook Point. 

AutOPORA *. 

cawpatiulata (M‘Coy), Syn. Cnrb. Foss. C, SI. Hook Head. 

(M ‘Coy), Syn. Carb Foss, of Irel. Calp. Ballintnllick. 
serpens (Gold.), Petrcfactcn, Calp. Bnndoran. 

Dercnicea? 

megastoma (M*Coy), Syn. Carb. Foss. C. SI Hook Head. 

Caninla* 

cornU-bovis (Mich.), Icon. Zooph. C. L. Corwen, 

(Mich.), Icon. Zoopli, C.Sh. Hed Castle, Mt. Rath; 

Ola^gouf ; I. of Man. 

feztiQsa (Gold, sp.), Petrefacten. C. L. KendaL 

giganUa (Mich).. Icon. Zooph. { CaJ/JjSioy, I. of Man. 
palitla (Mich.), Icon, Zooph. C.Sl. Hook^ Wexford. 

tf the small recent and newer fossil corals referred to the genus Aleeto 
raMly' bdbng (as seems the general opinion now) to the Polyzoa, there 
cMrid be tid hesitation in considering the comparatively gross palseoxdic spe- 
ciofihOt only m generically distinct, bnt as belonging to a dinbrent ordeiv- 
tbe^ukatlpnvigiUe within the tubesof several of the species clearly ipdicatidg 
raplhiMtafy radiating lamellsp, which, as they exceed twelve in number, 
P^'e tnbsOoorali amend the ./fnfAozoa,— most probably, I think, near 

wUiebria •imiwr suliatron has been detected. Instead therefore of 
oonAIfnd^'ihe’wotA Aholo and Aulopora 4s synonymouii we may, with 
advantage,^ retain each for the peculiar section of the group indicated. 
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Caunopora. 

plarenta (Phil.), Pal. Pots, 
CcRioroRA.. 

affinia (Gold,), Petrefucten. 
Cladochonus. 

antiquus (M‘Coy), Syn. Carb. Fosii. 

bacularitis (M'Coy), Syn. Carb, Foss. 
crassus (M'Coy), Syn. Carb. Foss. 

Cyathaxonia. 

cornu (Mich.), Icon. Zooph. 
tpinosa (Kon. ap.)« Anim Foss, Bclg. 

Dictyopiiyllia. 

aiitiqua* (M'Coy), Syn. Caib. Fosa. 
Favositeh. 

Gothlandica f (Gold.), Petrefacten. 


C.Sl. Poulscadden Bay, Howl b. 

C.Sh. /. of Man. 

G. Sh. RAhan,'8Bay; StJohn'i 
Point, Donegal. 

C. L. Derbyshire, 
f C. L. Derbyshire, 

\C. Sh. Lisnapaste ; Laokagb. 


C. L. Kendal, 

C. L. I, of Man, 

C.Sl. Hook. 


C. L. Derbyshire ; I, of Man 


inflat a (¥k,Q\\.)t Anim. Foss. Belg. C. L. Kendal, 

Fenebtella. 

antiqua (Lonsd.. Deronian var,), Gcol. Trans, vol. r. 

f Y. S. Bruckless. 

j C. SI. Blackball Head, Cork ; Cor- 
rens; Clonea; Clonmel, &c. 
r C. L, Derbyshire ; /. of Man \ 
< Tynan ; Mounimeltidk. 

I Calo. Malahide. 

L. L. Ballynacourty; Kildare. 
L. L. Cork, 
r C. L. Derbyshire, 

>1 Calp. Malahide, Dublin. 

L U. L Killymeal, Dungannon. 
U. L. Killymeal, Dungannon, 
bemisphserica (M'Coy), Syn. Carb. Fobs, L. L. Cork. 

Mot nail (M'Coy), Syn. Carb. Foss. L. L. Cork. 

eculata (M'Coy), Syn. Carb. Fobs, C. SI. oallynacourty, Dunganran. 

r C. SI. Poulscadde;!.. 

plebeia (M'Coy), Syn, Carb. Fobs. i L. L. Cork; Howib; Derbyah, 

[Calp, Bundoran; Ballintrillick. 
quadridecimaliiCM'Cov),Syn.Carb.FoBe. C. L. Black Lion, Enniskillen, 
varicoia (M'Coy), Syn. Carb, Foss. U. L. Black Lion, EnniskiUen. 


earinata (M'Coy), Syn. Carb. Foss. 

crassa (M'Coy), Syn Carb. Foss 
fjuncida (M'Coy), Syn. Carb. Foss. 

formoaa (M'Coy), Syn. Carb. Foss. 

fnitex (M'Coy), Syn. Curb. Foss. 


^ More lately figured by Micbelin (Icon. Zooph.) under the name of 
Michelinea comprefsa, 

• t » several yean since I first published this as a carboniferous coral 
from a single Irish specimen, concenung the locality of which fome dbhbt 
was expressed, I have now examined a large suite from the Derbyshire 
limestone, and compared them minutely with authentic ipecimeQe of 'Q^dd- 
fuss's coral from the Eifeh and am enabled fully to confirm my origjj^l ob* 
sfTvation. 
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GtAUCONOJkli , 

f C SI. IJdllyiiiiiourty; PoulijciKldLii. 
b'qnnnata (Phil, var.), I*al. Foss. ■< Jimidoiau. 

L I'. L. Kill^nieal, Dungannon, 

gracilis (M'Coy), Syn. Carb Foss, 

{ ( SI. Ballyi.afouity, Red Custlo, .Mt. Ralh. 
Calp. Bullintnllick. 

U L. Killymeal, Dungannon. 

grandis (M‘Coy), Syn. Corb. Foms. L L. Meelick Chapel, Co, Cion*. 
pulc/terrma (M'Coy), Syn. Carb. Fo^s. C. SI. Hook Head. 

OoBOONlA? 

Lonadaliana (M'Coy), Syn. Cuib. Fosa. C L. Laracor, Trim, 
ziczac ^ M'Coy), Syn Carb. Foaa. Ar. L. Grunard. 

IIemitrypa. 

Ilibernica (Sc. ap.), M'Coy, Syn. Carb. Foas. 

L. L. Cork. 

- Calp. Rdllintrillick. 

. U. li. Knockninny, Black Lion. 

icHTHYOItACHIS. 

Newenhami (M'Coy), Syn Caib, Foas. C. L. Meehck Chapel, co. Clare. 
Millf.pora ^ 

gracilis (Phil ), Pal. Foss. C. SI. Ballynacniirty , Linnapaste. 

aimihs (Phil.), Pal. Foss. C. Si, Toberyollathan, Goit; St. 

DouLghs, Dublin. 

Nemavhyllum. 

aranea (M'Coy), Aslrwa id., Syn. Carb Foss. 

C. L. Magheramore, Toberciiny. 

PfiTRAlA. 

bma(Lon.J. Devon. var.), Plnl. Pal. Fom. { ®; S“ttl"’Tralee. 

celtica (Lamx. sp.), Phil. Pul. Foas. C. SI. Clonea; Knucklofty. 

(Phil. 8p.), Pal. Foss. C. SI. Cuireiis; Ball)nucuiiity. 

pluriradiulis (Phil, sp.), Pul. Foss. C. SI. Currens, Castlo Island. 

POLYPORA, 

II I ^ f Ar. L. Townparks, Killeshandro. 

dendroidt, (M‘Coy). | g, 

failuota (Kon. ip.), Anim. Fos,. Bolg. | 

marginata (M'Coy), Syn. Curb. Foss. U. L. Killymeal, Dungannon. 

{ Ar. L. Townparks, Killeshandia. 
L. L. Rathgillen, Nobber. 

U L. Black Lion, EnniBkillen. 

vtrrueaia (M-Coy), Syn. Carb. Fo.t. { [;• Jj; lUtb. 

t’ttLPPORA. 

plumfi (Sc. MSS.), M'Coy, Syn. Cnrb. Foss. 

r C. SI. Poulsc^den, llowth; Hook. 
\ L. L. Kildare. 

„ L Calp. MaUhide. 

HBT WRA. 

(M^Coy), Syu. Curb. Foss, L L. Kildare. ^ 

* 9/eHOMO»RMl4lQN. 

I^dradiale (M'Coy). I/UhudcudroH id., Syn. Carb. Fobs. 

C. L. Magheiamore, 'robcrcuTrv. 
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STk^NOFObA. 

tcabra (Ualin* sp.)* id., Kon. Anim. Foss. n«l£. 

C. SI. Hook ; Clonea; Curreiis. 

Strombodcs {Lithoifro/ion^ Lonsd.). 

dfttarna/uw (Lonsd. sp.), Oool. liuBs. und Ural. C. L. Derhy8hir§, 


VlKCtlLARlA, 

dichotoma (M‘Co)), S)ii Carb. Foss. 

meptutoma (M‘Coy), Syn Carb. Foss, 
raricoslutn (M‘Coy), Syii Carb Foss. 


f L. L. Howth;, Kildare, 
b C. L. Black Lion,£nDiBkillen. 
U. L. Killyinoal. 

U. L. Killymeal, Dungannon. 


XIV. — Supplementari/ Notices regarding the Dodo and its Kindred. 

Nos. 1,2, 3. By II. E. Strickland, M.A., P.G.S. 

One of the main objects which Dr. Melville and myself hod in 
view, in publishing our recent work on the Dodo and its Kindred, 
was to draw the attention of others to this interesting historico- 
physical investigation, and thus to elicit from all quarters such 
additional items of information as had escaped our own research. 
Many a curious scrap of Dodu-knuwledge is doubtless still buried 
in the holes and corners of libraries, museums, and picture-gal- 
leries, and many a precious bone-fragment still mouJBers in the 
caverns and alluvions of the Mascareiic Islands. Already, in the 
short interval since our iiublication saw the light, have several 
important links been added to the chain of evidence there dis- 
played, — partly through the kind diligence of our fneniLj, and 
partly by our own more recent researches. These supplementary 
facts 1 ])ropose to communicate from time to time to the * Annals 
of Niitural History.^ 

1 . Historical evidence of the Dodo. — I giicve to be obliged to 
record that Oxford, the cradle of so much learning, now stands 
convicted of having been the grave, not of one Dodo (as was 
hitherto supposed), but of two. A small dingy MS. volume ha$ 
lately been purchased by the fellows of Queen’s College, Oxford 
(1 dare not say at what price), from Mr. Rodd the bookseller. This 
precious but unattractive little book is the original autograph 
diary of Thomas Crossficld, once fellow of Queen’s, and extenda 
over fourteen years, from 1 G26 to 1C40. Amidst a .variety of 
matters, some of historical interest, and others of no importance 
to any but tlm owner,” we find the following curious passage, 
which was first detected, and kindly communicated to me, by ue 
licy. Dr. Bliss. 

, Page 68. ‘'1634. Spectacula Oxonii in hoc anno, . , 

1. The Palsgraves Family. i r i. i- 

2. IIU ina^®* Hokus Pokus. > . ^ 

3. Dancing vpon the rope. , 

4. Hierusalera in its glory, destruction. 
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The story deuidcd into 5 or 6 parts, invented by Mr. Gns- 
ling, sometimes achollar to Mr. Camden, enginer, who be- 
stowed THE Dodar (a blacke Indian bird) vpon V® 
Anatomy schoole. Ills wife dying left him some meancs 
in a chest, a maidc seniant cunningly getting y® key of 
her master, convoyed away, and soe he now glad to get his 
liuingc by vseing his wits for such inventions.” 

How Mr. Gosling obtained his Dodar,” or what subsequently 
became of it, we have not a particle of evidence. The contents, 
and even the locality, of ” y® Anatomy schoole ” of 1634 are alike 
unknown, the existing Anatomy school having been founded 
about 1750, independently of any previous establishment. One 
thing is certain, that this Dodar ” was not the same individual 
as the one which subsequently formed one of the treasures of the 
Ashmolean Museum, which was ordered to be removed” in 
1765, and whose head and foot are fortunately still in existence. 
For we have the clearest evidence that the latter specimen was 
m Tradescant^s private collection at Lambeth in 1656, and was 
not transferred to Oxford till 1683 (see ‘ The Dodo and its Kin- 
dred,^ pp. 23, 82). Two Dodos have therefore existed, at suc- 
cessive periods, in the venerable repositories of Oxford University, 
where the naturalist from the remotest parts of Europe now 
makes the mouldering relics of one an object of pilgrimage. 

f may here mention, that the preservation of these relics is 
due not so much to Fortune as to old Ashmolc himself. In his 
original regulations for the management of his museum, it is 
ciiaeted that when any of the specimens were found to be in bad 
condition, they should not be wholly destroyed, but the hard 
parts, such as the heads and feet, should be put away in a closet ; 
and to this judicious proviso of the old astrologer we arc pro- 
bably indebted for the most important evidences now existing on 
the structure of the Dodo. 

2; Affinities of the Dodo . — I have received from that excellent 
osteologist, Mr. Thomas Allis of York, the following interesting 
communication, relating to a point in the anatomy of the Dodo 
which Dr. Melville and I had overlooked, but which wholly con- 
finna our conclusions. 

looking at plate ix* I immediately perceived strikingly 
confinnatory evidence of your views as to the Columbidine affi- 
nities of the Dodo, unnoticed either by thyself or by thy talented 
coadjutor, in his elaborate anatomical description of the head of 
that bird. This evidence consists in the number of the sclerotic 

E lates. At the Zoological Section of the British Association at 
(iverpool I exhibited dissections of the 9 cloi‘otic ring of about 
seventy birds j among the seventy there were three species of 
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Colunibida] each of these three had eleven plates in the sclerotic 
ring ; bring the precise number figured in the Dodo. No other 
bird had a similar number, and none so small a number, with 
the single exception of the Australian Podargtis, in which bird 
the sclerotic ring is composed of one single bone, without the 
smallest trace of a division into separate plates. No abstract of 
my paper on the subject was published in the proceedings of that 
meeting, and its contents were never made public. 

1 exhibited the rings of eight species of Raptores ; the 
smallest number of sclerotic bones in this order was fourteen \ 
and seven species of Gallinida, thirteen being the smallest num- 
ber of plates. 

I thought this confirmatory evidence of the correctness of 
your views could not be otherwise than acceptable to thee ; if 
thou considcrest it of sufficient importance to deserve to be made 
known through one of oiir scientific periodicals, be so good as to 
get it inserted. 

" Thy sincere friend, 

^Tuomas Allis.'' , 

Let me here, in passing, express an earnest hope that some 
means may be found of giving to the public the benefit of the 
valuable and original researches of Mr. Allis, which have hitherto 
been retained in MS. by that '^great difficulty" of natural-history- 
authors, the expense of illustrative engravings. 

3. Historical evidences of the Solitaire, — In a recent explora- 
tion of the precious collection of foreign periodicals m the Bod- 
leian library, I discovered a work of which I had long been lu 
quest, the ‘ Memoires de la Soci^t^ Royale dcs Sciences et Belles 
liCttres de Nancy,' 4 vols. 12®, Nancy, 1754-1759. The Pre- 
sident of the Society, M. d'Heguerty, had been governor of 
Bourbon about 1734, and in a discourse which he delivered 
March 26, 1751, he entertained the Nancy savans with an ac- 
count of the Mascarcnc Islands. Speaking of Bourbon, be, men- 
tions pintados, partridges, and other birds, but says nothing of 
the brevipennate birds of that island, though we have proof tb^t 
they still existed in the time of La Bourdonnaye, d'Heguerty^s 
successor (see ' Dodo and its Kindred,' p« 60). He atones how- 
ever for this omission by the following interesting notice of ihc 
Solitaire of Rodriguez, which is the more valuable as our previous 
historical evidence of that bird was almost wholly confine^ to the 
single testimony of Leguat. We now find that this bird survived 
fr6m the time of Le^at^s visits 1693, down to about 1736, (i^d 
that, like the Dodo, it was capable of being kept alive in.jcpn- 
iinenieiit. , 

f At vol. i. p. 79, M. d'Heguerty says, sj>caking of Rodriguez : 
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On, y tvQUve aua»i Qiseaiuc de diff^rentea especcs, que Fou 
preod souvent k la course, et entrc autres dea Solitaires, qui 
a^ont presqu^ point de plumes aux uiles ; cet oiseaii, plus gros 
qu^un Cygue, a la phyaiouomie tnste ; appnvoise on le voit tou- 
jpurs marcher k la mfime ligne, taut quM a d^espaer, ct retro- 
grader de mSme sans s^en ecarter. Lorsqu\)n en fait Touverturc, 
on y trouve ordinairemeut des B^zoards, dout on fait cas, et qui 
sont utiles dans la m^decinc/^ 


XV . — Reply to Str Philip Egerton's Letter an the Tail of Di- 
plopterus. By Frederick M‘Coy, M.G.S, &N.1I.S.D. &c. 

To the Editors of the Annals of Natural History. 

Gentlemen, Cambiidge, Jan. 13th, 1840, 

Sir Philip Egkrton has written a letter in your last Number, 
from which it would appear that I had acted unfairly towards 
Prof. Agassiz in my description of the diphy cereal type of tail 
in the November Number of your .Journal, by remarking that 
Agassiz called the tail of Diplopterus * hetcrocercal,' and leaving 
it to be inferred that the ordinary hctcrocercal form was intended. 
Sir P. Egerton does not deny the accuracy of my description and 
figure of the tail of this genus and its diflference from the true 
heteroccrcal type ; and though no one comparing them with 
Agassizes work will see any resemblance, yet Sir Philip Egerton 
endeavours to show that Agassiz gave the same characters that 
I do, by suppressing in bis letter all allusions to those passages 
in Agassiz's writings which state without reserve that the genus 
was ncterocercal, and by quoting a certain passage (giving a 
very imperfect notion of the tail however) m which the exist- 
ence of rays above the spine is mentioned. I will not ask why 
Sir Philip Egerton only gave you the quotation from Agassiz's 
work as far as he did f or why he did not quote it entire ? But 
I supply the missing lino of the quotation : ‘ ^ La caudalc est tron- 
' qufe ppesque verticalement, et la colonne vertebrate finit d son 
e^ngle supSrieure and I may add to this (what Sir P . Egerton 
also omits to mention), that in the restored figure of the genus 
(tab; B), combining his latest information in the same work, 
Aghssiz figures Diplopterus with a heterocercal tail perfectly wfcn- 
ikal with that of Osteolepis figured on the same plate, which is 
one of the most perfectly heterocercal fishes we know. This 
figtufe too is in accordance with the above omitted portion of the 
and with the prevailing theory that none but hetero- 
eercal-tailed fishes lived at those ancient periods; it shows that 
the quotation given by Sir P. Egerton did not imply a knowledge 
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on the part of Agassiz of the structure which 1 have pointed but 
in my paper ; and it also shows the author^s interpretation of 
wjiat portion of rays are seen above the spine in tig. 1^1* 18. 
of the Monog. of the Old Kcd Fishes, which Sir P. Il^rton 
states to be a good representation of the structure (althou^' 
he docs not mention that tig. 2 of the same plate represents It 
as perfectly hcterocercal). Will Sir Philip EgertOn compare 
Agassizes restored figure referred to, with mine in your Journal, 
and say that that is right and mine wrong ? or will he say that 
his figure and the above portion of the quotation are not aa 
cli^ar definitions of the hcterocercal type of tail as it is possible 
to give ? 1 trust these observations will show, that whatever 

** unfairness may be in this discussion is not on my side ; and 
I may assure Sir Philip Egerton, that not for all the palseontolo- 
gical discovencs in the world would I misrepresent the writings 
of any one, much less of Prof. Agassiz, for whose brilliant talents, 
extensive learning, and enormous service to natural science, no 
one can have a more profound veneration than myself. 

With regard to my ** using the cancelled specific appellation 
loins when speaking of the Coccosfeus decipicns/* I must beg to 
refer Sir Philip Egerton to the liules for Nomenclature published 
by the British Associatiou for the Advancement of Science, for 
the reasons which have influenced me in retaining the original 
name. I have the honour to remain, Gentlemen, 

Your most obedient seiwant, 

Frederick M‘Coy. 


XVI. — Rcplt/ to Prof. Owen's Letter on the Genuine of some Fish’- 
teeth. By Frederick M^Coy, M.G.S. & N.H.S.D. &c. 

To the Editors of the Annals of Natural Histoi^, 

Gentlemen, Cambridge, Jan. 13tb, 1849. 

In reference to Prof. Owen's letter in your last Number, will you 
favour me by the insertion of a few lines ? 

In your Number for August last, I published a notice of some 
fossil nsh, and in describing the teeth used the new term ^ 
mine " to designate a peculiar modification of ** dentine}^ which/ 
from forming the hard polished surface of those teeth, had beciit 
confounded with true enamel by nearly all writers On fossil fish. 
To define the term, 1 briefly defined tne tissue for which I tifSed' 
it, and its. anatomical distinction from '^enamel.^^ Prof. 
writes to point out that he had observed the distinction 
as indeed every Anatomist must who looks at a slice 6f 
through a microscope ; yet in the note to his letter he citi^i it 
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case from hi 9 ^Odontography/ where he had himself inadter* 
fently called it enamel^' in describing a fossil tooth {Peta-^ 
lodus)^ although in other places he had described it us it 
is. Prof. Agassiz I believe m all his descriptive characters 
has called it ^'enamel,” and so have most writers. The case 
thci’efore stands now as before^ namely, that a peculiar modifi- 
cation of tissue exists in certain fish-teeth, very different from 
“ enamel,^* yet confounded with it by many writers, frequently 
called enamel ” in the technical descriptions, and for which no 
other term had hitherto been proposed ; my object now is to state, 
that in pro|X)siiig the term gamine for the sake of brevity and 
accuracy in the descriptions of the fossils I was engaged on, I by 
no means intended to impute ignorance of its structural peculi- 
arities to any preceding writer. If I had been aware that Prof. 
Owen had used the word in question orally at his lectures for the 
polished part of ganoid scales, and that he would have preferred 
“ vitro-dentine ” for the dental tissue, I should of course have 
used it also ; but as those terms have not been so published, while 
mine is already current, it is scarcely possible I think to make a 
change now without producing more confusion than the change 
would be worth. 

I have the honour to remain, Gentlemen, 

Your most obedient servant, 

Frederick M‘Coy. 


XVII . — Contributions to the Botany of South America. 

By John Miers, Esq., F.R.S., F.L.S. 

WlTIIERINGIA. 

The following observations will I hope serve to throw some 
light upon this hitherto obscure genua. It always appeared to 
me that the Witlicringia picta, as figured by Martins (Nov. Gen. 
tab. 227), must cither form the type of a very distinct group, or 
be considered as a very good illustration of that genus, for \^hich 
reason I refrained from publishing what I had long ago observed 
OQ the subject, until I could satisfy myself of the absolute cha- 
racter obscurely indicated by I/IIeritier, in regard to his typical 
spcii^es fV. solanacea (Sert. Angl. 33. tab. 1). Under this un- 
certainty (in a note, Lond. Journ. fiot. iv. 353) I alluded to the 
search I had everywhere made for some specimen, or 
l^ttet* jdetailBi, of the {daut in question, so as to be able to com- 
pi^^ndii tha limits and features of the generic character of 
I expressed my regret that the ori^nal type no 
exists in y Hcritier’s herbarium in the British Museum, 
a|i tnat, once have cleared up this ambiguity. Ur. 
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Sendtner haa since come to a more decided doi^ctusiM^^ by’pri^ 
posing Martins's plant before alladed to as the type of a new 
genus, which he calls Athenata ; but I am not aware upon whal 
grounds he holds it distinct from Witheringia, nor can I learn 
that he has given any determined limitr, of this latter genus. 
From observations lately made, it appears to me that farther 
uncertainty on this point need not be entertained, and I propose 
therefore, to offer my reasons, founded on the facts now demon- 
strated, for justifying the conclusions thus formed. In Sir Wm. 
Hooker's most valuable herbarium there exists among Goudot's 
collection from Columbia, a plant which appeared to me to be a 
Sarachtty except that its habit is rather more suffruticose and 
erect than most species of that genus, and its flowers smaller and 
fewer than usual : on examining this more attentively and com- 
paring it carefully with the figure and description of L' Rentier's 
plant, I could not do otherwise than conclude that it was veiy 
closely related to his Wiiliet'ingxa solanacea^ and as such may well 
serve, in the absence of the original, as a substitute for the type 
of what he intended as that genus. I have also compared this 
Columbian plant with the descriptions given by Prof. Kunth of 
several fruticose species, which he arranged m the same genus, 
and at the same time have examined several analogous plants 
from intertropical America, cither closely allied or nearly iden- 
tical with these last-mentioned species ; and finally, I have com- 
pared these with the Witheringia hirsuta, Gardn., a species that 
does not seem to diflfer from the W, picta, Mart., collating this 
at the same time with Von Martius's excellent description and 
figui^e of this latter species before quoted : all these forms ex- 
hibit a gradation from Saracha on the one hand to Acnistus on 
the other. But Witheringia, according to modern authors, is 
made to embrace a number of heterogeneous species, and it is 
obvious that, without taking into account L'Heritier's plant, all 
the remaining species in the herbaceous section enumerated by 
Dr. Walpcrs (Repert. iv. 29) do not belong to that genus, being 
mostly refcraole to a very distinct section of Solarmm, probabfy 
a good subgenus. 

Throughout the vegetable kingdom we find individuals pos- 
sessing aberrant characters, and exhibiting an intermediate state 
between the artificial limits of our botanical distributions, or pa^ 
tajEiug of their mut;ual extremes, and this is as fully apparent in 
the Solanacea as in any other family. Thus, many experieneed 
botanists have found it difficult to determine Whether certain in- 
dividuals should be referred to Petunia or Saipiglossis, plants not 
only belonging io separate genera, but hitherto placed in distinct 
natural orders. In like manner it may be doubted whether bef- 
tain plants should be referred to Phyealis, when they arc Sfe^ 
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scanty of the vei 7 remarkable characta* that distinguishes 
piodt of its species^ viz. the remarkable growth and extreme in- 
flation of the calyx in fruit ; and so also in the approximate g^- 
lu^a Saracha, individuals are sometimes observed, where, com- 
bined with a calyx not sensibly increasing in size, they present 
a corolla deeply eainpanulate, marked with large coloured spots, 
and a pen Angular border so characteristic of Phy salts : in these 
equivocal points of structure, it appears to mv. we may call in the 
aid of their general habit in order to determine the genus to 
which they should be referred, for iii Physalis the inflorescence 
will be found to be universally 1 -flowered in each axil, while in 
Saracha it is as uniformly more or less distinctly umbellate. 
Thus likewise in Aemstusy a genus with Cestrum- like flowers, we 
have a very variable length of the tube of the corolla, which in 
A* umbellatas is hardly distinguishable from the section Cha- 
nesthes of luchroma-, while in A, arhorescens (the original Cestrum 
caulijlorum of Jaccjuin, llort. Schcenb. tab. 325) the tube is so 
short as to leave no possible distinction between this genus and 
that called IVitheringia by Kuntb, as will be luTeaftcr demon- 
strated. 

Now, as will be hereafter shown, neither IVitheringia so- 
lanacedy nor the Columbian plant here alluded to as being so 
closely allied to it, can be distinguished from Saracha ; they have 
both a 5-partite calyx, a rotate corolla deeply cleft, stamens ari- 
sing from triangular expansions originating at the base of its 
short tube, and the fruit is a pisiform berry supported on a calyx 
that does not materially increase in size ; the peduncle is bifur- 
cate, and forms a 2-flQwercd umbel as m many species of Sara- 
cha ; and to make this analogy still more complete, although the 
stem is somewhat lignesccnt and pcrenmal ut base as in some 
species of this last-mentioned genus, their branches are in like 
manner herbaceous, and L^Hcriticr describes Witheringia sola- 
nflc^a as possessing the same kind of large tuberose root as in 
the Saracha jaltumatay Schlcct. : for all which reasons I have no 
hesitation ip referring all these plants to one genus. 

Of the fruticose species hitherto included in IFttheringia, there 
evidimtly two distinct groups, the several Columbiau species 
enumerated by Kunth, and the Brazilian species of Martius : the 
farmer are distinguished by having extra-axillary fascicles, gene- 
rally of nifimerous, sometimes of very few flowers, always upon 
simple peduncles, and not umbellate as in Hebccladus ; the calyx 
iS) always distinctly tubular, with an almost entire margin, and 
fi^e vary minute distant teeth, not 5-partite as observed in ffebs- 
^aracha^ and Withenngia picia ; the corolla is tubular, 
^"partite bprder, not so decidedly long and infundibuli- 
as and Acnistus; the berry is small, seldom 
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exceeding the size of a peppercorn^ and is supported on a small 
persistent and nonaugescent calyx ; it is not onc-tenth the size of 
the large oval beny inclosed within its increasing calyx, which is 
seen in fViiheringia picia ; the positive characters here alluded 
to will be found to approach very closely to Acnisius^ and to be 
quite incompatible with the plants of the other group refeiTed to. 

From these several facts the inference is irresistible, that 
fViiheringia solanacea should at once be referred to Saracha, and 
that Wttheringia macrophylla^ JV. ciliata, W, mollis^ W, rhom^ 
boidea, fV. dumetorum and fV, riparia of Prof. Kunth, together 
with some others, form a distinct group, which I propose to call 
Brachistus, and that the genus IVithcnngia as defined by L'He- 
ritier must fall upon that group of plants, of which the Withe- 
ringia picta^ Mart., may be considered the type. These are di- 
stinguished by an inflorescence either solitary or fasciculate iu 
each axil or dichotomy of the branches, in which latter coses they 
arise successively at different periods, so that we see in each fas- 
cicle, every gradation of development from the nascent bud to 
the ripened fruit : the peduncle is always 1-flowered, slender and 
drooping in the young flower, but it grows much longer, becomes 
rigidly erect, and is considerably thickened towards the apex, in 
fruit : the calyx is 5-partitc, the corolla has a very short tube, 
and a deeply fi-cleft rotate border, with the stamens arising from 
triangular extensions a little above the base of the tube, as in 
Hebecladus and Saracha : the berry is large, oval, and wholly in- 
cluded within the enlarged calyx, and the form of the embryo of 
its seed is spiral. 

It may be urged that the name of Saracha should give place 
to that of Wttheringia, but such a change would answer no good 
purpose, and could not be effected without great confusion, a 
very unnecessary creation of synonyms, and the annihilation of a 
genus long recognized. The recommendation above suggested 
appears to me the only proper course to pursue, and in adopting 
it, we do not violate the rule of priority, as I/IIcritier’s plant was 
only a cultivated specimen, the place of whose origin is still quite 
unknown ; and as no specimen of it appears to be in existence, 
it is clear that as a species, and especially as the type of a genus, 
it must ever remain problematical : and finally, that as 1/Heri- 
tier’s generic character remains in full force, as applied to another 
distinct group, the tribute intended by him to honour the me- 
mory of Withering is thus inviolably preserved. The genus 
Witheringia being thus established, it follows as a necessary con- 
sequence, that the Aihenaa of Dr. Sendtner must give place to it- 
The following generic character drawn up from my own observa- 
tions frill not be found to differ materially from that of the au- 
thor last mentioned. 
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WiTHERiNOiA, L’Her., Mart. Athen(£a^ Scnclt. — Calyx sub- 
campanulatus, profunde S-partitus, persistcns. Corolla rotata, 
tubo brevi, limoo 6-partito, laciniis oblongis, acuminatis, sesti- 
vatione valvata. Stamina 5, erecta ; filnmenta filiforniia, brevia, 
paulo supra basin corollae inscrta, imo repeute triangulariter 
dilatata, et hinc in annulum fere coalita ; antherfs oblougse, 
2-loculares, basi cmarginato-cordatfe, looulia connectivt) an- 
gusto doraali parallHe corinatis, longitudinalitcr dchiscentibus. 
Ovarium ovatuiii, 2-loculare, ovulis plunmis, utnnque disse- 
pimento adiiatis. Stylus simplex, longitucliiic staTniniiiri, apice 
incrussatus, ftstulosus. Stigma submtegruin, gland ula gluti- 
nosa 2-loba semi-inimersa. Bacca ovata, calyce aucto tecta. 
Semina compressa, rhoniboideo-remfornna, m pulpam tcnuem 
nidulantia, trsta scrobiculata, snbscabrn, hilo perforate in sinu 
marginali. Embryo in albumen carnosnm, subspiralis : coty~ 
ledombus scmiteretibus, radicula 3-4-plo brevioribns. — Fru- 
tiees Brnsilienses^ dichutome rarnosa* ; folia altei'na, vel gemina 
altero rnttwri {in tui'iombia subfasciculata) ^ Integra ; llores pe- 
dunculatiy axillares, vel in dichotomiis solitarily bim, vel plures 
fascicidati, et tunc alterna vice singulatim tardius enati, pediin- 
culo fructifero demim ercctOy elongato et inci'assato, 

1. Withei'ingia pictay Mart., Nov, Gen. et Spec. iii. 74. tab. 227, 
Withenngia hirsutu, Gardn, Land, Journ. Bot. i. 541. Atheuaea 
picta, Sendtn. Flor. Bras. fasc. vi. p. 134 ; IFalp. Repeii. vi. 580. 
—Brasilia, Prov. Rio de Janeiro et Minas Geraes. 

To the long and excellent description of Von Martins above 
referred to, it is quite unnecessary to offer the smallest additional 
remark, except that Gardner's plant which T collected at the same 
time does not appear to me to offer any difference from that 
figured by Martins, and that it is a little more hairy* : if 
therefore it does not belong to this species, it most probably is 
referable to W. pogogena. Of the following seven species I have 
no knowledge whatever, beyond the short notice extracted by 
Dr. Walpers from Dr. Sendtner’s description, to which I refer 
the reader. 

2. Withenjigia pogogena. Atheniea pogogena, Sendtn, loc, cit, 
p. 136 \ fFalp, Repert. vi. 580. Solauum pogogenum, Moricand, 
PI. Nouv. d^ Amir. iii. 24. tab. 17. — Brasilia, Prov. Bahia. 

8. Witheringia micrantha. Athensea inicrantha, Sendtn, loc, 
cit, ; Walp, R^, vi. 580. — Brasilia, Villa Vicosa. 

• As Dr. vott MartiuRfl admirable work is within the reach of few per- 
ton9v and aa it may be desirable to compare the above with iti analogoui 
general J have given a figure with full detaiU of the structure of this species, 
which 1 ^st collected at Tejuca in 18113, and afteiWaids with Mr. Gardner 
in (Ourdb. no. 237) ; it will be shown in the ‘ lllust. S. Amer. Plants,* 
pi. 35. 

Ann, ^ May, N, Hist, Ser. 2. V(d. in. 10 
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4. JVitherlmjia Schottiana. Athencea Schott&anai Scndtn^ loCi 
cit.; Walp, Rep. vi. 581. — Brasilia, Prov. Kio de Janeiro. 

6. Witlieringia Pohliana. Athenjpa Pohliana, Sendtn, he. cii . ; 
iValp. Rep. vi. 581. — Brasilia, Prov. Minas Geracs. 

6. Witheringia Martian n. Atlienjra Martiana, Sendtn. loc. 
cit.) Walp. Rep. vi. 581. Solanum paradoxuni, Schott MSS . — 
Brasilia, Prov. llio de Janeiro ct Minus Geracs. 

7. Witheringia hirsuta {non Gardn.). Atheiuea hirsuta, Scfidtn, 
loc. cit.) IVatp. loc. cit . — Brasilia, Prov. Minas Gcraes. 

8. Witheringia anonacea. Atheiuca aiionacea, loc. cit. 

tab. IS) Walp. loc. cit . — Brasilia australis. 

BIBLIOGRAPHICAL NOTICES. 

The TVeanvry of Natural Hittory. or a Popular Dictionary of Animated 

Nature. By Samukl Maunder. London: I^onginan, Brown, 

Green, and Longmans. 

Many of our readers no doubt still retain some affection for the 
Natural History Book of tlieir more youthful days. But, with what- 
ever regard we may view this old fiiend and companion, — with its 
queer woodcuts — its lion, tiger, elephant, and anonymous animal 
tlirown out in Iwld relief, while the beetle, the bug and the butter- 
fty are summaiily dismissed with a most magnanimous disregard of 
tpecihe distinctions, — when we consider the great increase which has 
t^cn place in our stock of zoological knowledge since the days of 
Butfon and Goldsmith, and the number of otherwise well-informed 
persons with whom we ore daily brouglit into contact, whose know- 
ledge of Natural History is entirely derived from the study, in years 
long gone by, of the ** History of Three Hundred Animals,” it can 
hardly be denied, tliat there has long been an absolute nec^sdity foy 
some cheaji and decidedly popular work on tbe subject, which^should 
give some knowledge of zoological classification to those who, from 
tbe want either of time or inclination, have never troubled them? 
selves with the study of nature, and at the same time furnish them 
with a hand-book for reference, on any ordinary matters connected 
with the science. To supply this want is the object of the * Treasury 
gf Natural History.* 

It is questionable whether it be advisable to plunge th^ beginner, 
at the very outset of his career, into all the mysteries and technica- 
lities of an eimct system, and Mr. Maunder has perhaps judged righ^y 
in preferring the alphabetical arrangement for the body of his work» 
to throwing his subject into a systen^atic form ; for maity will be 
induced to read portions of a book, when arranged in a manixev wUh 
which they are fami]^, who would be irightened once pn fmding 
themselves encountered, at starting, by a classification of which they 
are totally ignorant. Moreover, the systematic table at the cpmr 
mencenipnt of the work will be found quite sufficient to giyev,th4 
reader that general idea of classification which a begihuer requif^ 
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and^ to render easy the subsequent acquisition of a more etact 
knowledge of thp.t portion of the subject. It follows, as nearly as 
possible, the arrangement given by Cuvier in the second edition of 
his ‘ R^gnc Animal,’ with alterations in those portions of it which 
have been modified by succeeding observers. 

As the necessarily low price ot a popiihii work must always im- 
pose a narrow limit on its author, it is evident that certain groups 
and species will be thrown more prominently forward than others. 
Mr. Maunder appeal a to have selected foi this j>urpose those 
which are most likely to come immediately under the notice of the 
young naturalist, namely the British birds and butterflies, most of 
which are noticed in the work, and many of them nicely and accu- 
rately figured in the accomjninying woodcuts. Eight hundred and 
sixty of these illustrations are scattered through the book, piincipally 
representing the species referred to in the letterpress, but occasionally 
furnisliing the reader with illu*»trations of the anatomical and generic 
characters of the groups under discussion. "As to the manner in 
which this work has been cmbeliished,” says Mr. Maunder in his feel- 
ing and well-WTittcn preface, " I can speak with perfect satisfaction. 
About nine hundred accurate troodcufs have been given , and in order that 
this highly important part of the work should not be tieated slightly or 
erroneously, I obtained the valuable assistance of Mr Adam White, 
of the British Museum, a gentleman who to the enthusiasm belong- 
ing to the true naturalist unites a sober juUgemcnt and great ex- 
perience. To him was accordingly entrusted the selection of all the 
subjects, and under his superintendence every drawing has been 
made by competent artists. And here let me add that I have availed 
myself of Mr. White's acknowledged zoological attainments, and im- 
proved my book by adopting many valuable hints and suggestion^ 
with which he has from time to time kindly furnished me. 'The cn- 
gra^vings are in Mr. 11. Branstone's best manner, and will no doubt 
be properly appreciated.” 

In the alphabetical portion, the animals arc arranged principally 
in accordance with their English names, where such exist; but the 
scientific names are also given, thus furnishing the uninitiated reader 
with some insight into the mysteries of the binomial method of no- 
menclature, which, fortunately, still survives the attacks of French 
radicalism. Mr. Maunder however has wisely avoided encumbering 
himself with synonyms, and the one example (see Aiserador) with 
which he has furnished his readers, of the synonymy of ii species, 
will no donbt prove abundantly mystifying to those who are still 
happy e&ongh to suppose that there is but one name for each ani- 
mA, and one animal for each name. 

We must not omit to notice the excellent " Syllabus of Practical 
Taxidermy** which will be found at the end of the ‘Treasury.* 
The’prefticc states that it is by Mr. A. Hepburn of Whittingham, 
find it is chie of the best treatises on the subject with which we are 
acquainted.^ It forms a very appropriate appendage to a work in- 
tended to raise a taste for Natural History in the minds of the ypung, 
and will jitovc very valuable to the country zoologist. A " Glossary 
of Technical Terms '* closes the volume. 


10 * 
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We regret that our space does not permit us to make any extracts 
from tlie book, but we can assure our readers that they will find in 
it a vast mass of useful information, compressed into a very small 
space and in a convenient form for reference. The most recent works, 
including voyages and travels, appear to have been consulted with 
advantage, and the extracts from them to have been well and care- 
fully selected. 

We hope that in some future edition Mr. Maunder will shorten 
such articles as that on Man, as the space might be much more ad- 
vantageously occupied by other subjects. 

PROCEEDINGS OF LEARNED SOCIETIES. 

ZOOLOGICAL SOCIETY. 

January 25, 1848 — Dr Gamble in the Chair. 

The following paper was read : — 

Note on the Capture of the Aurochs (J5os f/n/s, Bodd). By 
M. Dimitri de Dolmatoff, Master of the Imperial Forests 
IN THE Government of Grodno. 

(Communicated by Sir Roderick Murchison ) 

Having been appointed, in 1842, Master of the Forests of the 
Government of Grodno, I liave been led, as much by duty us by in- 
clination, to pay particular attention to the forest of Bialowieza, the 
last asylum of the Bison of Europe, and 1 have given u desenption of 
that primitive forest and of its interesting inhabitant, both worthy to 
be numbered amongst those curiosities which our beautiful and im- 



mense country presents My work was favourably received by our 
government, but subsequently five years of assiduous observations and 
researches have convinced me that that work is incomplete, ahd have 
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eicitcd in ma the desire to draw up a treatise on the Bison , for iny 
own experience embraces curious facts and free from all error. 

' I have turned my attention particulaiiy to lefute by experience 
the erroneous opinion, accredited by nil the writers who have treated 
on this subject, namely that the calf of the Bison cannot be suckled by 
our domestic cow. I'liis fable has been repeated even in the work 
of an esteemed writer of our times, the Baron de Bnnvers, who rely- 
ing upon the recital of another writer, the learned Gilibert, asserts 
that two female Bison calves, caught in the forest of Bialovvieza, 
seven weeks old, constantly refused the teats of a domestic cow ; 
that they consented, indeed, to suck n goat, but as soon as they had 
had enough, they repelled their nurse with disdain, and grew furious 
whenever they w^ere put to a domestic cow. M. de Brinvers had 
not himself the po-ssibility of verifying this fact , and he cites tra- 
ditions, communicated to him by the old inhabitants of the environs ; 
for if any one of the forest guards, or the peasants who inhabit the 
forest, had even met a Bison calf, parted by any accident from its 
mother, he would rather have left it, than seized and nursed it, m 
contravention of the severe law, which prohibits the capture or kill- 
ing of a Bison It was therefore only the supreme order of His 
Majesty the Emperor, emanating from the desire expressed by Her 
Majesty Queen Victoria to possess in her Zoological Garden two living 
Bisons, which has enabled me to rectify the error above mentioned. 
For as many attempts had already proved, that Bisons captured full- 
grown and in their wild state could never bear the captivity and 
especially the transport, and would infallibly peiish, I proposed to 
catch two young calves, and to suckle them at the houses of the 
forest guards. His Excellence the Minister of the Domains of the 
Empire, Comte de KisselcfF, having approved of this project, and 
ordered it to be put in execution, I went without delay to the forest of 
Biolowieza. It was the 20th of July, 1846, at daybreak, and assisted 
by 300 beaters and 80 keepers of that forest, armed witli fowling- 
pieces, charged only with powder, that we set out on the trace of a 
troop of Bisons explored during the night. 

The day was superb and the sky serene ; there was not a breath 
of wind, and nothing interrupted the calm of nature, bo imposing 

under the majestic dome of the primitive forest The 300 

beaters, aided by 50 keepers, had surrounded in the most profound 
silcrib^ the solit^ valley in wbic^ were the troop of Bisons. Ac- 
companied by 30 keepers of determination and merit, we penetrated, 
step by ||e|>, into the surrounded enclosure, advancing with the 
greatest ^ntion, so to speak, holding our breath. Arrived at 
the limit wltioh boi;(lered the valley, we enjoyed one of the most in- 
teresting pictures ! The troop of Bisons was Ipng down on the slope 
of a hill, ruminatingf, in the most perfect security, w'hilst the calves 
gamboled around thb troop, amused themselves with attacking one 
another, striking the ground with their agile feet, and throwing up 
the sand into the air ,,then they ran off to their respective mothers, 
rubbed themselves against them, licked them, and then returned to 
their gambols. But at the first sound of the horn the picture changed 
in the twinkling of an eye \ The troop, as if struck by a magic wand, 
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jumped on their feet, and aeemed to concentrate all their facultie'b 
in two Bcnsee, hearing and »ight. The calves pressed timidly 
against their mothers. Then, w'hen the noise of the hounds 
resounded, the Bisons hastened to range themselves in the order 
which they usually take in similar ciicunistanccs, namely, placing 
their ealves in front they form the rear-guard, to protect them from 
the pursuit of the dogs, and advance. Arrived at the line occupied 
by the beaters and the keepers, they were received with piercing 
cries and firing of guns. They then changed the ord^r of defence ; 
the old Bisons rushed with fury on one side, broke the lineofchase, 
and continued their course victoiiously, bounding along, and dis- 
daining to trouble themselves about their enemies who were crouching 
against the enormous trees. The kecpeis however succeeded in 
detaching tw o calves from the troop . one, aged 3 months, was taken 
at once; the other of 15 months, though seized by eiglit persons 
overthrew them and fled. The dogs were set in pursuit, and the Bison, 
forced into a marsh, was bound and cairied to the court-yard of the 
forester. Four Bison calves, I male and 3 females, w'cre taken in 
other places in tlie forest. One of these females, aged only a few 
days, w'us suckled at first by a domestic cow% of a fawn colour simi- 
lar to that of the Bison, aiidt to the surprise of every one, the cow 
manifested a tender attachment for this adopted wild and bearded 
young one. Unfortunately the young animal died six days after- 
wards, suffocated by a swelling in the neck, which it hod before it 
w^as caught, and which was continually increasing. The other calves 
took no food the first day of their captivity ; but on the following 
day, the one aged 3 months began to suck a cowr and seemed gay 
and lively. Its companions in captivity, excepting the one 15 
months old, began at first to take milk from a man's hand, then 
they drank from a pail with great avidity, and when the pail was 
empty they licked one another’s muzzles. In a short time they lost 
their wild look, and their timidity changed into an extreme vivacity 
and petulance. When let out of their stable, into the large court- 
yard of the farm, the rapidity of their movements, their agility, 
and the lightness of their leaps, similar to those of the goat or stag, 
astonished every one. They played with the calves of the domestic 
cows of their own accord, combated with them, and although 
strdiiger, they appeared to yield to them from generosity. The male 
Bison of 15 months for a long time preserved his wild and stern 
look ; he was irritated at the approach of any one, shook bis head, 
lashed his tail, and presented his horns.' After two months of capr 
tivity he was at length tamed, and attached himself to the peasant 
whovfedhim; and then more liberty was given him* The Bisons 
are in general fond of striking the ground with their feet, throwing 
the earth into the air, and then rearing as* horses do. They 
exhibit jmuefa attachment to the person who feeds and looks after 
them, edme and rub themselves against him. licking his hands, and 
obeying his voice; tliey run bounding up when he calls ti^m. 
Whenever they were let out of the stable, they grew animated, vaoBed 
their head proudly, dilated their nostrils, snorted wHh forces and 
gave themselves up to all kinds of sports ; hot soon {Yeroeiring that 
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they were vhut up, they turned their looks now toward the immense 
foreet, then toward the carpet of verdure spread out before them in 
the distance ; tliey geeraeil to recollect their wild liberty, and lower- 
ing their head they returned into their stable with an inexpressible 
sadness. 

Six Bison calves, taken last year during the chase which I htt\e 
just described, were brought up in two places, at some distance from 
one another. I’he two males caught during the lir?t chase suffered 
nothiug from tlic new food which was offered them ; the others, 
which drank the milk instead of sucking it, had diarrhoea for a 
week. But it is probable that this complaint arose from the milk, 
with which they weie fed, being brought from some distance, and 
becoming sour on the transport , for as soon as two cows were pro- 
cured for each Bison, and they received fiesh and lukewarm milk, 
the complaint ceased. Tlic two first became accustomed also to lick 
salt, whilst the others never touched it As for the young Bison, 
aged 15 months, he would not take milk, and began from the first 
day to cat oats mixed with chopjicd straw, hay from the forest and the 
meadows, the bark and lea\ea of the ash, the wild pear, the hornbeam, 
the aspen and othei young slirubs. The same food served for the 
other young Bisons, when milk was no longer given them. They 
drink spring and river water indifferently, and take more and oftener 
in the day during the summer. The young calves refused at first 
to quench their thiriet with pure water, and it was necessary to 
whiten the water with a little milk. Hunger and thirst make them 
litter a kind of grunt similar to that of the pig. Abundant and 
varied food, a stable which in winter protected them against the 
cold and in summer against insect^, had a remarkable influence on 
the growth of the young Bison , so much so, that a young female, 
captured in January of this year, and intended to supply the place of 
one which died, was found to be only half as large as its companions 
of the same age taken last ye«ir and brought up by man’s care. And 
aa history tells us of bisons being killed of enormous size, and that 
in their wild state they are of different sliapes, it would be interest- 
ing to ascertain wiiat dimensions a Bison might attain, tamed, fed, 
and brought up by man ; especially in England, where the art of 
rearing domestic animals is cairicd to the highest degree of perfec- 
tion. Another still more important experiment would be to attempt 
to couple a Bison bull with a domestic cow ; and I am led to think 
the thing possible from the inclination manifested by the young 
Bison bull taken last year, and now aged 2 years and 3 months, 
towards the femt^le calf. Perhaps a new orossed race of cattle might 
^ thus be obtained, which, uniting extraordinary strength and agility 
with tlocility and attachment to man, might become of preat utility 
to him. Lastly, taking into consideration that one pair of young 
tamed Bisons is destined for l.<ondon, the second for St. Petersburgh, 
and the third to remain here, on their natal soil, it would be no less 
interesting to communicate reciprocally and at proper times the 
comparative observations which shall have been made on the climatal 
• influence exercised on these animals in the aitfercnt regions whither 
thii]r ^all be transplanted, 
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The tamed Bisons carried from Bialowieza to Grodno have juat 
made by land a journey of 140 versts (20 German leagues), llie 
pair destined for St. Petersburgh was shut up in an oblong cage, 
covered with straw, divided into two compaitmeuta, so that the 
Bisons could lie down without turning away from one another. This 
new piison and the jolting of the carnage had a painful effect on the 
spirit of the Bisons, and although tranquil and resigned, they took 
no food, and would not lie down for the farst twenty-four hours ; but 
the second day they became calm and returned to theif old habits. 
The ]ourney lasted three days. 

The male and female destined for I.iuiidon travelled in a much 
more spacious and uncovered cage The male was very restless 
during the whole journey, struggled incessantly, made a roaring 
similar to the bellowing of the bull, and wounded himself in the eye 
in attempting to leap over the bar of the cage, two toises high. Of 
the age now of 15 months, the male is 4 feet 1 inch in height and 5 
feet 6 inches long . the female is 4 feet high, and 5 feet 3 inches 
long. 

At Grodno the Bisons are placed in a spacious stable, and each 
pair is separated from the other. At first, on attempting to put them 
together, they fell to fighting desperately, so much so that they even 
knocked down the solid partition which separated them ; they began 
by all attacking one another, and then, which is a singular fact, the 
three male Bisons fell upon the only female within their reach, find 
would infallibly have killed her, if the keejiers had not dclcnded 
her. Subsequently they became accustomed to one another, and 
the combats ceased. 

It would be necessary, in my opinion, to keep the Bisons in n 
spacious park, where they would be able to live at their ease ; and 
as they detest brilliant colours, and led especially enrages them, their 
keepers ought to wear clothes of a dark colour. 1 should also men- 
tion that they dislike dogs, and grow furious when pursued by them. 

Dimitri dk Dolmatoff, 

Master of the Forests of the Government of Grodno. 


BOTANICAL SOCIETY OF EDINBURGH. 

Jan. 11, 1849. — Professor Balfour, President, in the Chair. 

The following communications were read : — 

1 . A short Notice of Berwickshire Plants," by James Hardy, 
Esq, In this communication Mr. Hardy first alluded to the vegeta- 
tion of the coast between Cockburnspath and the mouth of the Pease- 
bum ; the chief plants of importance being Glaucium luteum^ Aitra- 
galus glycyphyllos, Blysmus tn/us, Carex extensa and Ligusticum sco^ 
ticum. The oyster-plant (Steenhammera [or Stenhammaria as it 
ought to be spelt] maritima) used to grow on that shore, but it has 
now disappeared, although it still grows abundantly two miles east 
from the Pease Dean. 

This Dean has little to recommend it botanically, but its sceneiy 
is very interesting. One of the best botanical localities in the district 
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in k glen called Blackburnrigg Dean, about a quarter of a mile from 
Grant’s Station of the N. British Railway It offers nothing to the 
eye, yet there are a number of good plants in it, such as Melica 
nutans f Helosctadiurn inundatum, Pyrola media^ Chryso^plrmum altcmi- 
folium, Sedum villosum, Ruhus saxntilis, Trientahs europtra, Carduus 
nutans, Listera cordata, Bott ychiuni Jjunaria Potertum Sanyuisorba 
grows near Barmouth Station, south from Eyemouth [This plant 
was found abundantly near St. Abb's Head, by Dr Balfour’s party, 
two years ago.] Ranunculus arvensis, Lythritm Salicaria, Galium 
horeale, and G. Mollngo, grow near Swinton, and Ophioglossvm vuG 
gatum near (.Coldstream, this last being new to the Berwickshire flora. 

2. “ A short Notice of East Lothian Plants," by J. C. Howden, 
Esq. In this paper the anthoi mentions the occurrence of JVeissta 
nigrita on Gullane Links ; and gives a list of plants found by him in 
various parts of East Lothian , at Presmennun Lake, Typha latifolia, 
Scutellaria galerinilata and Cam intermedia On the banks of Whit- 
tingham Water, Saponaria officinalis, Cichorium Intybus, Malva 
mosrhata and Hyo^cyamus nigcr. In Ormiston Woods, Valeriana py~ 
renaica, Convailaria mnltiflora. Polygonum Bi^tortn. In Prestonhall 
Woods, Helleborus foetidus has become iiatnralized , and on the side 
of the road between Wluttuigliain and Stenton, Aspcrula taurnia has 
fixed itself. 

3. “ Notice of Piassaba, a fibrous matter, from South America, 
used for the manufacture of ropes," ike , by Dr. Balfour. This fibrous 
matter was sent to Dr. Balfour by Mr. Michael Connal of Glasgow. 
It is used for the purposes of manufacture in London, and is im- 
ported from Biihia, Pernambuco, ike Dr. Balfour gave a general 
account of the fibrous matter yielded by Palms, and alluded to the 
microscopic stiuctuie of their woody bundles He illustrated his 
remarks by specimens of fibie from the cocoa-nut palm, sago palm, 
talipot palm, Livistona chincnsis, and various species of Chamarops 
and Corypha growing in the Edinburgh Botanic Garden He stated 
that Dr. Arnott had examined the Piassaba fibre, and referred it to 
the Attalea funifera of Martius. The palm is the Cocos de Pia^mba 
of Prince Maximilian’s Travels. It attains a height of twenty or 
thirty feet, and has pinnated fronds fifteen or twenty feet long. The 
fibres of the petioles and spathes, after maceration, arc used for 
forming very tenacious cables, which resist well the action of salt 
water. The black fibrous matter resembling whalebone, which is 
connected with the leaves, has been employed for forming brushes. 
Specimens of this manufacture were exhibited, also a large drawing 
of the palm. The fruit of this palm, under the name of Coquilla 
nuts, is imported into tins country. The pericarp is thick and hard, 
and it used for making handles for umbrellas, drawers, &c. When 
examined under the microscope, it shows thickened cells very much 
resembling those seen in bone, the thickening matter being depo- 
sited in concentric circles. The seeds have an oily albumen, and a 
kind of solid palm oil is formed from them. Specimens of the nuts, 
and the articles made from them, as well as of the solid oil, were 
shown. 

4. " Algae Orientales " (part 6), by Dr. Grcville. In this paper 
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are described the following new species of East Indian Sar^assa^ 
Sargassum ohovatum, S. Wtghiii and S. cervicorne. Drawings and 
dissections were exhibited. The pu|>er will appenr in the * Annals of 
Natural History* and in the Society’s Tiansactions. 

5. “An Account of the Mosses and Ilepaticee growing on the 
Pyrenees,” by Richard Sjiruce, Esq. (See p. 81 of the present 
Numbei ) 


MISCELLANEOUS. 

On the Existence of an Ovum or Ovule as well in the Male as in the 
Female of Plants and Animals , producing in the one case Sperma- 
tozoa or Pollen-grams, in the other the primitive Cells of the Embryo, 
By Cu. Robin, M.D.* 

The above-named memoir was submitted to a commission, consist- 
ing of MM. Serres, Dumas, and Milne-Ed wards, and the following 
report has been drawn up and printed in the ‘ Comptes Rendus ’ : 

“ The facts contained in this memoir prove that, in the male or- 
gans of plants and of animals, an ovule is formed, analogous to that 
of the female, and constituted in a like manner ; that the vitellus of 
this ovule divides as does that of the female, and by the same me- 
chanism, giving rise to the development of the embryonary cells, which 
after being modified by a special evolution constitute pollen-grains or 
spermatozoa. Thus there is an analogy, and often an identity, be- 
tween the product of the male generative organs and that of the 
female. On the other hand, there is an identity in the mode of for- 
mation of the embi yonary cells in the ovum of vegetables and of ani- 
mals ; and lastly, the meclmnism by which the embryonary cells of 
the male ovule (which are modified to constitute pollen -grains or 
spermatozoa) arc formed, is the same as that which gives birth to the 
primary cells of the female ovum, the collection of which formic the 
embryo. Thus the ph.xnumcn m of the division of the vitellus, 
figured and desciibcd fur the first time among the Vertehrata by Pro- 
vost and Dumas, may be extended to vegetables in an equal degree, 
and it is the expression of a general and unique mechanism, according 
to which the embryonary cells and zoosperms of all beings are formed. 

*' A. Analogy in the mode of formation of the embryonary cells in (he 
ovules of animals and of vegetables, 

“1. It has been for a long time admitted that the ovum of animals 
appears among the cells of the Graafian vesicles, or the bottom of the 
qvigerous tubes of the ovary, in the form of a small translucent cell, 
the nucleus of which is represented by the germinal vesicle. ^By 
degrees the transparent contents of the cell become granular and 
opake, and constitute the vitellus. At this moment the ovum is 
fitted for f(?cundation : it is still but a cell in a morphological |X>int 
of view ; physiologically speaking, however, it has a special nature,^ 
it is a product without an analogue in the body, and set apart for a' spe- 
cial function. On the occurrence of fecifndation it becotnea* subject 
to division, leading to the formation of embryonary cells at the ex- 

* The editors arc indebted for this communication to J. T. 
F.ll.C.S.L. 



Miscellaneous. ^ 155 

pentte of the vitellus^ within its homogeneous and amorphous envelope 
— *lho vitelline membrane. 

** 1?. Referring to cryptogaraic plants, nothing is more striking than 
the identity between the segmentation of the contents of the spores 
for the development of sporules, or the division of the contents of the 
latter for the formation of embryonmy cells and the like phseno- 
menon in animals (see the works of Thuret and Dccaisne). More- 
over, one cannot hesitate to compare the spores or the sporules of 
cryptognmic plants with the ovule of animals, — their homogeneous 
envelope with the vitelline membrane, and their granular contents 
with the vitellni!. Witli respect to the diflercnccs which, in this 
point of view, exist between the foimation of spores and their ger- 
mination among fungi and microscopical alga\ they constitute no 
more than mere vanclies ut the phacnomcnon of segmentation, and 
such arc to be met witli in higher organizations, and the gradual 
simplification or degradation may be tiaced. 

“ 3. In phanerogamous plants the embiyonaiy sac appears in the 
form of a transparent cell in the nucleus of the ovule : its contents 
very soon become granular and form a true vitellus. After fecun- 
dation two nuclei make their appearance, around which the gianulor 
matter of the vitellus collects itself , in the line of separation between 
these two spheiical bodies a dissepiment apj)ears, indicating the for- 
mation, of the racmbiane to envelope each of them and to transform 
them into embryonal y cells : tins elfcctecl, each of the latter subdivide 
into two, and so on. lleie it is still evident that the embryonary cells 
are formed after the same fashion as in animals, and these facts show 
that the embryonary sac of phaueiogamous plants is the only part of 
them comparable with the ovum of animals. We have in it the true 
ovule of plants, in the form of a cell, soon displaying a homogeneous 
cuvelope or vitelline membrane, and a granular interior or vitellus. 
As to the primine, secniidine, and nucleus or tcrcine, these are but 
organs composed of cellular tissue, organs of protection or of nutri- 
tion, and accessory only to the essential part — the ovule. 

•' B. Analogy between the product of the male organs and that of the 

ovaries of the female among plants and animals, and identity between, 

the mode of formation in the male ovule of the grains of pollen or of 
. speymatozoa, and that of the embryonary cells in the female ovule, 

** 1. All botanists agree in describing, in each hidf of the young 
r^uther, the development of large cells, out of which the grains of 
pollen are formed, and which are called the parent-cells of pollen, or 
ppllen-utricles. These utiicles are made up of granular contents, 
constituting a true vitellus analogous to that of the vegetable ovule, 
and inclosed by a homogeneous wall, or vitelline membrane. In 
the vitejlus, at first two, and afterwards four nuclei appear, around 
which the vitelline gi armies congregate, in such a way as to form 
iSO many small spheres, each of which soon becomes furnished with 
an inclosing envelope. These cells thus formed, after some modi- 
fication of their walls, constitute grains of pollen. 'I’he analogy in 
the formation of the latter to that of the embiyonjlry cells in the 
ovule, or embryonary 'sac of the plant, cannot fail to be observed, in 
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every point, except in that the embryonic cell of the male ovule 
whiUt retaining its cell-forn), lias become a special organ, endowed 
with a special property, viz. fecundation by the intromisaion of the 
pollen-tube into the ovule : whilst in the female ovule, on the con- 
trary, the embryonary cells analogous to those of the male ovule are 
metamorphosed into anatomical elements (tracheae, dotted vessels, 
cellular tissue, 

The reporters go on to observe: — 2. That the facts contained 
in this part of the (M. Robin’s) memoir demonstrate that, in cryp- 
togamic plants, the anthcridia must be regarded as the analogues of 
the male ovules of vegetables : they are formed, in fact, of a homo- 
geneous envelope, — the vitelline membrane, and contain a granular 
mass, — the vitellus. At the expense of this vitelliis are formed the 
moveable animalcules of algae, mosses, &c., the true spermatozoa of 
algae, ns believed by MM Thurct, Decaisne, and Montague, &c. 
The observations of M. Robin tend also to show, that the sperma- 
tozoa of many algaj have sometimes been confounded with spores 
provided with vibratile cilia, or zoospores , and he describes, after 
some original observations, the development of those of Viva lactuca. 
He states that in this plant the granular contents, or vitellus of the 
cells of the frond, — which fulfil the office of antheridia, or of the 
male ovule, become broken up into two, four, or eight, or into as 
many as twelve, twenty-four, and even tliiity-two segments, or little 
spheres, after the same plan as prevails in the division to form pollen 
grains, or vegetable, or animal embryonic cells Very soon four 
cilia are developed on one point of the surface of these spherules, and 
then the latter cscajie from the ruptured anthendiuin, evincing very 
active movements. With respect to cryptogamic plants, the male 
fecundating corpuscles of which are as yet undiscovered, further re- 
searches are necessary. 

"3. M. Reichert has watched the development of the spermatozoa 
in the Strongylus aurlcularis, and in the Ascaris acuminata. In the 
first stage, some transparent cells spring up at the bottom of the testi- 
cular tubes, each provided with a germinal vesicle, the contentsof which 
soon become granular, and assimilate it to the vitellus of the female 
ovum ; whilst the envelope appears homogeneous and amorphous, like 
the vitellme membrane : in short, it is a true ovule, similar in every 
respect to one of known female origin. The vitellus very soon 
divides into two spheres, then into four, each of which gets inclosed 
by a wall, and constitutes an embryonic cell : by degrees each cell 
thus produced changes its form, and at the same time a prolongation 
makes its appearance at one of its poles, which forms the tail of the 
spermatozoon, the cell itself forming the head or body. M. S^gopd 
has, in conjunction with M. Robin, also noted this identity of tfie 
male and female ovule in the blue Rhizostoma (Rhizostoma Cuvieri), 
as well as some of the phsenomena of the evolution of the vitellus^ 

**R^8um6. — 1 . It is seen thatiin ovule is formed in the male org^ 
aualogous to that derived from the ovary ; that in the n;iale ovul^ 
grains of pollen or zoosperms are developed, after the same manner 
as the primitive cells of the embryo are formed in the female Qvnle, 
and hence these fecundating corpuscles are the analogues of the em-* 
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biyonary cells, with this constant difference, tliut they are themselves 
spontaneously formed, and become the determining cause of the evo- 
lution of the latter. 

“ 2. As to the development of the tail, or the vibratile cilia of the 
spermatozoa of algsc and of animals, and the movements they present, 
these are not more astonishing than the formation of vibratile cilia 
on the surface of epithelial cells of mucous membrane, and both are, 
without doubt, of the same, nid as yet unknown, nature. But the 
movements they exhibit are not of themselves sufficient to charac- 
terize spermatozoa as animals, no more than the carrying about of 
an epithehnl cell, or of a spore of fuciis by the agency of cilia can 
constitute either of those an animal ; in fine, they are no more ani- 
mals than arc embryonic cells. 

“ 3. It being once recognised that an ovule is formed by the male 
apparatus analogous to that produced by the female, and presenting 
an identity with the latter in its evolution, two senes of ovules may 
be naturally formed : — 

“A. — Of male ovules 

1. Those of animals (parent zoospcrmic utricles). 

“ 2. Those of cryptogainic phuits (anthcndi.i, or cells fulfilling their 
purpose in the Ulvacea: and other ciyptogamia). 

“ 3. Those of phnnerogamous plants (parent-cells of pollen). 

“ B. — Ot female ovules, or ovules strictly so called 

1 I'hosc of animals (ova). 

2. Those of oryptogamic plants (spores, some zoospores, spo- 
rulcs). 

'*3. Those of phanerogamic plants (vegetable einbryonary sac). 

** All ovules or ova are constituted essentially of a vitellus with its 
germinal vesicle and vitelline mcmliranc. But in the male ovules 
the division of the vitellus is a primitive phenomenon, spontaneous, 
and always limited to the formation of spermatozoa — the true em- 
bryonary cells of the male, which have the property of determining 
in the female ovule the same phaeiionienon (self-division) which 
lias given them birth, and which proceeds in the latter to the evolu- 
tion of the embryo. The female ovules, on the eontiary, form the 
second scries of organs, the vitellus of which, in order to become 
divided in its turn, and to form the primary cells of the embryo, 
needs the concourse of the spontaneously developed products of the 
male vitellus ." — Comptes Rendus, 

On the Gum Ktno of the Tenassenm Provinces. 

By the Rev. F. Mason. 

In n valuable article by Dr, Royle on Gum Kino, reprinted in the 
Journal of the Agricultural and Horticultural Society of India, which 
ostensibly enumerates all the various regions from which it has been 
imported into England, there is no mention of this article being im- 
ported from this coast. Yet long before Dr. Royle compiled that 
communication, more than one consignment had been made by par- 
ties in Maulmaiu to houses in London of gum kino to the amount 
6f a thousand pounds. 

It was brought to Maulmain by an English merchant from the 
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Shan States, and stated by him, as onr commi^sionet'at the tiitke 
formed the writer, to be the production of the Pa-douky the same 
tree as the one in Maulmain thus denominated by the Burmana* 
Several years before I had directed attention to this tree as pro- 
ducing an astringent gum resembling gum kino, but the medical 
officer to whom 1 submitted specimens of the gum said it was ‘*0 
kind of dragon’s blood but after it was known that the gum of 
the Pa>douk had been sold in London for the veritable gum kino, 
another medical gentleman tried in his practice the exudation of the 
tree in his compound in the place of the gum kmo in his stores, and 
reported the effects the same, that their medical virtues were alike. 

The next inquiry that arises is for the genus and species of the 
Pa-douk. When I first came to the coast, all the English residents 
of my acquaintance called it “ Buriiiaii Senna,” and the surgeon of 
the station told me that he believed it was a speciea of senna. The 
Rev. H. Malcom, U.D., President of Georgetown College, Ken- 
tucky, who came out to India a dozen years ago in order to go back 
again and write a book, has stereotyped in his travels, — “ Pa-douk, 
or Mahogany {Swietenia Mahogdm), is plentiful in the upper pro- 
vinces, especially round Ava, found occasionally in Pegu.” In a 
native Pali dictionary, found in the Burmese monasteries, Pa-douk 
stands as the definition of Pe-td-thd-ld^ and the corresponding San- 
scrit word in Wilson's Dictionary is defined PerUaptera; but the 
Pa-douk does not belong to that genus. In Piddington’s Index 
however Peetshala stands as the Hiiidee name, and in Voigt's Cata- 
logue Peet-sal as the Bengalee name of Pterocarpus marsupium j 
and this brings us nearer the truth, for Pa-douk is a name common 
to two different species of Pterocarpus^ but which look so much 
alike that they are usually regarded os one species. Undoubtedly 
one species is P, Indicus, and the other I presume is the one named 
by Wight P. WallicliUy but which was marked in Wallich’b Cata- 
logue P. Dalhergioides^ from which it differs iu no well-marked 
character excepting that the racemes are axillary and simple, while 
in the latter they are terminal and “ much-branched.” Wight says of 
P. Walltchii in his Prodromus, “stamens all united or split down 
on the upper side only so they are sometimes in our tree. In the 
figure that he gives in his Illustrations they are represented us dia^ 
delphous, nine and one, and so they are seen occasionally in our 
tree ; but the more common form is that of being split down tbc 
middle into two equal parts, of five each, as in P. l)alb€rgioid€$. 
The wood too resembles it. “ Not unlike mahogany, but rather 
redder, heavier and coarser in the grain.” It is often called “ red 
wood” at Maulmain; and from the colour of the wood, some of the 
natives distinguish the species “ red Pa-douk,*’ being P, Daiber* 
yioideSf and “ white Pa douk,” P, Indicus. 

Both these trees produce an astringent gum, which has been 
ported for gum kino; or whether it was a mixture of both it is not 
possible to say. Probably the latter, as the native collectors 
not probably make any distinction. Possibly it is the prodnetjop of 
neither. It may be that P. marmpium is found in the Shan.^te0» 
for it grows I believe in Assam ; and the man that did not dWtki- 
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gui»h the two species in Maulraain, would not distinguish them from 
a third at Zimniay. Be that as it may, this is certain, that these 
provinces can furnish the commercial world with a large quantity of 
gum kino. If the result of the experiment which was made be cor- 
rect, we have a great abundance of it wilhin our own borders ; for 
the Pa*douk is one of the most common forest trees in the provinces 
from the Tenasserira to the Salwan. It furnishes a considerable 
portion of the fuel that is sold in Maulrnuin. But if not, it is cer- 
tainly abundant in the neighbouring provinces, who'^e only avenue 
to market is through our territories. — Journal of the Asiatic Society 
of Bengal^ August 184-8. 

MEfROROLOGICAI. OHSERVATIO.VS FOR DKC. 1848. 

Chiswick . — December I. Foggy and drijs/ly cloudy ram, and boisterous nt 
night. 2. Fine 3. Clear • overcast boinlerous, wiih ram at night. 4. 
Boisterous with heavy ram clear at night. 5. Overcast clear slight ram. 
6. Clear : heavy clouds. 7. Uam H. Slight m n 9. Very fine. 10. Clear 
and very fine. 11. Foggy • cloudy. 12. Foggy uniforuily overcast. 13 Ki- 
ccedingly fine 14. Fine. 15. Hazy rain. Ih. Dri/zly : constant heavy 
rain. 17. Cloudy foggy. Ifl. Hazy, fine densely overcast 10. Foggy. 
20. Hazy . clear and frosty at night. 21 Clear and frosty. 22. Frosty . clear . 
frosty. 23. Foggy hazy sharp frost. 24. Frosty . slight liaie • overcast. 25. 
Hazy . cloudy 26. Densely clouded. 27,28 Fmo. 29. Overcast. 30. Foggy. 


fine: foggy. 31. Foggy hazy foggy at night. 

Alean temperature of the month 41®*75 

Mean temperature of Dec. 1847 41 ‘09 

Mean temperature of Dec. for the last twenty yeors ... . 39 ‘66 
Average amount of rain in Dec 1‘58 inch. 


Boston. — Dec. 1. Cloudy ram a m. and p m. 2. Fine. .3. Fine: ramp.tr 
4 . Cloudy: rain r.M. 5. Cloudy rain a m. 6. Fine rain a. m. 7. Rain* 
Pftln A.M. and p.m. 8. Fine* ram p.m. 9 — 11. Fine. 12. Cloudy. 13. Fine. 
14. Cloudy* rain P.M. 15. Cloudy stormy, with rain from s.w. p.m. 16. 

Cloudy, ram P.M. 17,18. Fine. 19. Uain rain early a m. 20, Cloudy. 

31. Fine : plenty of ice this morning. 22 — 24. Fine. 25,26. Rain, 27, 28. 
Cloudy. 29. Fine. 30 Cloudy. .31. Cloudy a remarkable dark day. 

J^lttegarlh Manse^ Dumfries- shire. — Dec. 1 Frost a.m. : rain and high wind p m. 

3. Ridn 1 elect: high wind lightning. 3. Snow inch deep ; heavy rain p.m. 

4. Very high flood . heavy rain and high wind. 5. Fair, after very wet night t 

flood again. 6, Dull . drizzling . frost a.m. 7. Frost dump and drizzly r.M, 
8. Soft, moist and foggy. 9. Rain all day high wind r.M, 10 Fair high wind. 
11. Fairandfine. 12. Dull and foggy a.m. ram p.m. 13. Ram a.m. - showery 
ill day. 14. Fair a m. * rain and high wind p.m. J5. Fair a m. : rain p.m., with 

storm of wind. 16. Fair and fine. 17. Frost a.m. slight showers p.m. 18. 

Fair A.M. 1 ^loudy: showery p.m. 19. Fair. fog. cleared p.m. 20, Frost: 
thaw r.M. 21. Frost, hsrd . clear and bracing, 22 Frost very bard clear. 
23. Frost keen : clear : wind rising, 24. Frost * high wind p.m. 25. Frost, slight : 
thaw P.M. 36. Rain very heavy : high wind. 27. Fair and clear threatening 
fbost. 28. Hard fVost all day. 29. Hard frost. SO, Frost moderate i dulF. 
31, Frost moderate: cloudy. 

Moan temperature o( the month 39^*8 

Mean temperature of Dec. 1847 40 *2 

Mean temperature of Dec. for the last tw'enty five years . .38 *2 

Avera^ amount of rain In Dec. for twenty years .1 2*94 inches. 

Spnduiick Mantti Orhiey.*-*'Dtc. 1. Hoar-frost : rain. 3. Cloudy. 3. Rain . 
cloudy, 4. Showers: thunder : bail- showers. 5. Hoar-frost* showers. 6. Bright: 
afaoyrers. 7, Bright : clear. 8, Showers : rain. 9. Cloudy : rain. 10. Hazy : 
wht clear, 11. Cloudy: clear. 13. Cloudy: rain. 13. Bright: showers. 
14 . Cloudy, 15. Bright :rBin. 16. Showers: clear. 17. Showers : cloudy. 
18. -Cloudf. 19. clear. SO. Cloudy.^ SI. Bright: clean aurora. 

3^ dear i fropt i clear : aurora. 23. Clear i frost i clear. , 24, 25. Cloudy. 26. 
Rain. cloudy< '27. Showers clpar. 38,39. Clear, frost, clear. 30,31. Cloudy. 
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XVlll. — ()hserrati 07 is upon srvn/il gemra hitJieilo placed in 
Solanaccjr, and upon of/iej's intcnncduitc between that fainihj 
and the Scr()|)huliirmcetc. By John Mikrs, Esq., E.ll.lS., 
P.L.S. &c. 

My ultciitioii during the last few years having been diieeted to 
the study of the SolanaceWy 1 have given the results of tins in- 
quiry in a series of uieinoirs in the ' l^ond. Journ. Bot./ vols. iv., 
V. and vii., and also in the 'Illustration of South Auier. Plants/ 
where delineations are offered of the peculiar features of each 
genus. Having at length completed the analysis of the remain- 
ing genera of this order, the results will be given in biiceessioii 
in this Journal; but m order to cx])lain my views in regard to 
that family, the following observations are necessary. 

Following the track I had marked out as the basis of these 
investigations, which has been chietly to satisfy myself by careful 
analysis of the true limits that serve to separate different genera, 
I have encountered a number of facts which are very difficult to 
reconcile with our present distribution of the Solanacew, and 
which have induced me to carry this inquiry mucli further than 
was at first contemplated. These results having been published 
at intervals, as they presented themselves, the order m which 
they have appeared is necessarily imperfect in a systematic point 
of view ; but as my priii(;ipal object has been to arrive at truth, 
I expect some degree of indulgence, for what may appear as de- 
fects of arrangement and want of plan. 1 have alluded to the 
increasing number of novel cases that have offered tlumiselves 
during this inquiry, which render it difficult to decide whetlu r 
certain genera should be classed in Solanaceo' or in Scrophulo- 
riacea, as these natural orders are at present considered ; and in 
consequence of the accumulation of these anomalies, it appears 
at length necessarily expedient to draw a more certain hue of 
distinction between these two important natural orders. This 
diihq^lty is ^ot new in the history of the science, for neaily forty 
N, Hist, Scr. 2^ Vol, iii. 1 1 
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years ago it did not escape the acute penetration of our distin- 
guished countryman Mr. Robert Rrown, who then suggested 
the plan of avoiding it by the establishment of an intermediate 
family*. Another of the great botanists of our time, Mr. Ben- 
tham, who has made the Scrophularinceie one of the chief objects 
of his study, and to whom we are indebted for the admirable 
monograph of that order in the 10th volume of the ^ Rrodromus^ 
of DeCaiidolle, publisluid only two years ago, althovfgh evidently 
aware of this necessity, has never carried it into execution ; the 
tribe of the SalpigJossidftP, which he placed at the licad of the Scro- 
phulariacecPy was manifestly framed under a point of view bearing 
toward this end ; and in the addenda to the same volume of the 
' Prodromus,^ }). 595, he offers some remarks upon wliat I had 
previously hinted, respceting the separation of the genus Lycimn 
from the Solanacoa (Loud. Journ. Bot. v. 183). 

The establishment of the Salpiglossidrro in the manner just 
mentioned, has however in no degree removed the objections be- 
fore existing, and from the facts w'hieh 1 shall now have to com- 
municate, these exceptions will be seen increased to a manifold 
amount, for it is now evident that a considerable number of ge- 
nera, hitherto placed in SolanacciVy possess a regular corolla, with 
a 5-lobed border, ottering an imbricate restivation, contrary to the 
usual structure of tlic order, and although possessing five stamens, 
one 18 often smaller, and sometimes sterile, showing an evident 
tendency towards tlie structure of the Scrap hulariacece ; and thus, 
besides Lycium and some of the genera of the Salpiglossidea, we 
have now Petunia, N ler ember gia, Sotandray Juanulloa, Marckea, 
Hyoset/amus, AtropOy Mandragora, Nicandra, Amsudus, &c. &c., 
forming too important a number of exeeptioiial cases to be passed 
over in neglect. Having lately exauimed with much care the 
structure of most of these geiuTa, I am now better prepared to 
carry out the views, whieh 1 hinted at three years ago, in an 
earlier stage of tins inquiry (Loud. Journ. Bot. v. 152), where I 
suggested the propricl) of associating these dissident genera in 
a distinct and intermediate tribe or family. 

I therefore now propose definitely to confine the Solanacea as 

• SolanaceiPf “ a Scrophularinis diatinguuntur priecipue embryone ar- 
cuato vel spirali et corolla? aestivutionc plicata, floribusque Ha?pi88ime regu- 
laribus iaosteinonibus. ilinc geneio corolla non plicata et Bimul embryone 
recto, vel excludendo, vd cum iis corolla imbricata, embryone leviter arenato, 
staminibusqiie didynamis in propria sectione dispoiiondB, fiituri ordinis 
initia.'’ — Pro^/r. p. 444. 

From the state of our knowledge at ibat time, it is evident that these allu- 
sions were intended to apply piincipally to tbe VerbascecPy which by Jussieu, 
Linnaeus and most preceding botanisU were classed among bMt 

they certainly may be referred with additional force to the instances alluded 
to above. 
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nearly as possible within the limits prescribed by Mr.^llobert 
Brown in his ‘ Prod/ (/oc, cit,), viz. to those genera with a mo- 
nopetalous corolla, with a 5-, rarely 4-partite border, even in ex- 
ceptional cases nearly regular and equal, the borders of whose 
lobes are always valvate or indupheato-valvate in spstivatioii ; 
epipetalous stamens, alternate with and ecjual to the number of 
the lobes, the fifth being seldom shorter and still more rarely 
sterile, anthers always bursting by longitudinal slits or pores ; 
an ovarium most generally 2-eelled, rarely 3- to 5-locular, with a 
simple style, a bilobed or clavate stigma often hollow ; a fruit 
either capsular or baccate, and albuminous seeds with a terete 
embryo, straight, and more or less curved in a nearly annular 
form, or somewhat spiral, the radicle in all cases pointing to the 
basal angle of the sec'd, and tunned away to somi; short distance 
from the hilum, which is generally lateral and marginal, rarely 
almost basal. 

The ScrujjhulariacPcP I would also propose should be confined 
to those genera that possess a tubular corolla more or less cur\x‘d 
and irregular, witli a 4- or 5-partite bordiT generally unequal 
and bilabiate, the lob(‘s rarely equal, but in every ease with a de- 
cidedly imbricate estivation ; stamens 2 or 4, didynamous, seldom 
with a fifth, which is very rarely fertile, often only rudimentary • 
an ovarium, most generally bilocular ; a simple styl(‘, with a stigma 
more or less bilabiate or bilobed ; the fruit almost always cap- 
sular (ill very few instances baccate), 2-locular, rarely more-celled, 
bursting in various ways, with central plaeentie adnate to the 
dissepiment, and an embryo enveloped in albumen but little 
curved, generally with the radicle pointing to a basal hilum*; in 
one solitary instance (Campglanthus) the embryo is however peri- 
apherically eurv(‘d. In this very natural family, although the 
floral leaves are often alternate, the cauline leav es are most gene- 
rally op[K)8ite, which occurs only accidentally in Solanacete, and 
the origin of the inflorescence is strictly axillary. Thus limited, 
th<^ form a very distinct natural order. 

The intermediate group, which I now propose as a suborder, 
under the name of Atropine<Py or as a new order, under that of 
Atropaceay will consist of genera having a tubular persistent 
calyx, more or less deeply divided, a hypogynous tubular corolla, 
with the tube more or less plicated in bud, and with a border 
generally divided into 5 lobes slightly unequal, but which arc 

• According to Mr. Bcntliara’s authority, DoCand. ‘ Prod.’ x. p. 180 , and 
a statement positively affirmed by moat botanists, but one which, it appears 
to me, must bo received with some modification , for in the seemincly trutb- 
Ibl analyses of the genera figured by Nees v. Esenbeck, ‘ Oen. Pi Germ.,’ 
the radicle is shown as in SolanacetCy not pointing directly to the hilum. See 
plates oi Erinusy Veronicay Wulfeniay OdontHeSy Euphrasia, Barista, Pedi- 
cularin, and Aleciorolophtin {Rhmanthus). 


11 * 
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always’ either irnbrieatcly disposed in rxstivation or arranged 
under some modilieatioii between tliat form and the plicate^ but 
nev(‘r valvate, tlie margins of each lobe being constantly free 
from those of the adjomuig ones; they have generally 5 fertile 
epipetalons stamens, alternate with the lobes, with one of them 
sometiim's a little shorter, 1 or 3 being very rarely sterile ; an- 
thers bilobed, with the lobes parallel, bursting longitudinally at 
the margin, one of these lobes being sometimes sterile; the ova- 
rium 2-eelled, rarely 6-loenlar, with ovules generally ascending, 
attached to fleshy jilacentiLMvhieh arc adnate to the dissepiments, 
as in Solanncrrp and Scrophulai'iacpa*^ a simple style, and a bilobcd 
stigma often of a very peculiar form ; the fruit is either baccate 
or capsular, the seeds generally reinforin or compressed, with a 
lateral liilum ; the embryo, jdaeed in albumen, is either straight 
or more or less curved, sometimes pensjflicrically or spirally. 
They arc plants wnth much the habit of the t>(tlanacecCy with 
alternate, simple or geminate leaves, many of them possessed of 
powerfully medicinal properties. 

They ofFijr the peculiarity, distinct from Sicrop/ndarKfccrp, and ^ 
similar to that of the Solanarea', in having the origin of tlif^^^ 
florescence always somewhat extra-axillary and lateral in ry yire 
to the insertion of the petiole. 1 propose to arrange* them . /th(\ 
following manner . — 

AtKOI'INE^ oil ATHOrACKJv 
Tribe 1 Nirotianete. Corolla with an elongated fiin- 
nel-shaped tube, often more or Joss hypocratcui- 
form.with 5 nearly eepid lohos, wliicli ;ire con- 
duplicate and then twisted in .estivation, as in 
Convolvulus stamens 5, one fiequentlv shorter , 
anthers 2-Iol)ed, lobes almost free, medi fixed, 
and without connective, bursting laterally along 
the outer edge . capsule ‘2-locular with hihd 
valves, the margins of w hich are somewhat sep- 
tlcidal, and ‘•lightly inflexed at base seeds with 
a shoit terete embryo somewhat incurved or 
slightly arcuate. 

Tribe 2. Daturcip Corolla with an elongated fun- 
nel-shaped tube, having a 5-angular expanded 
border with a contorted complicated lestivation, 
as in the Nicottanofj; : 5 equal stamens ; anthers 
2-lobcd, lobes linear, latenilly adnate, dorsaliy | Datura, 
attached to a fleshy connective, and bursting yCcratocaulis, 
longitudinally in front : fruit sub-baccate or cap- I Brugmansia. 
eular, 2-celled above, 4-celloil below, with the 
fleshy placenta; adnate to the middle of the dis- 
sepiment . seeds w'ltli a nearly annular curved 
terete embryo. 


Nicotiana, 
Lehmannia, 
\ Sairanthus, 
I Folijc/idia. 
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Tribe 3. Duboisiece. Corolla with a tube either elonO 
gated and ventricose above, or short and rotate, ' 
with a 5-lobcd border, tlic lobes being diversely 
volutivc in aestivation .5 equal stamens or 4 di- 
dynamous with the ludimentof a fifth , anthers 
rounded, cordate, always extiof^e, either 2- Dnbotsia, 
celkd, with the cells confiiient at the ajicv, or I 
unilocular with a hippocicpiform lim- of de- j l/ithof e/ cis\ 
hiscenec, and gajung transversely as in i'crhns- | Anthotrothe, 
dim • ovaiiurn 2-locMilai, with numerous ovules 
affixed to thickened jihicentir adnate to tin* dis- 
sejiiment : liuit either baccate or capsular, 2- 
valved, witli scpticidal dehiscence . terete em- 
bryo in albumen, shghlly cuived. 

Tribe 4. SdnzinithdV. Corolla deeply cleft into seve- 
ral irregular divisions, with a somewhat rcci- 
pioeative lestivation . stamens .5, of which :l aic 
sterile ; style erect, with a small fistulo^e stigma, 
slightly swollen below, its conti acted entire mar- 
gin filled with a globose viscous gland . capsule 
2-cclle(l, 4-valved, seeds with a terete hemicy- 
ehcally arcuate embryo 
'riibc ij. Salpii/lossideic Coiolla more oi less ven-"^ 
tricose above, sometimes conti acted in the 
mouth, the bolder being divided into 5 nearly 
equal regular segments, one of them always 
somew'hat larger and more erect, their a?stivu- 
tion being reciprocative (seep. 172); stamens 4, | Saljnijlossts, 
didynamous, sometimes with the rudiment of a I^tci oylassis, 
fifth ; anthers 2-lobed, h)bcs divaricate at base, ^Leptoglossis, 
connected at apex by intervening filament, one j Hrowallia 
of the lobes being sometimes reduced to a small 
lateral dehiscent gland . style winged at its apex 
or expanded into a remaikable tongue-shajiod 
process, which is stigmatose at its emargina- 
turc. fiuil capsular, 2-locular, 2-valved : embryo 
slightly curved, much more so in Solpiijlossis. J 


ySifitzanlhus. 


Tribe G Petunircc. Corolla with an elongated tube, 
sometimes hypocrateriform, seldom with the ru- 
diment of a palate, the border being divided 
into 5 nearly equal, rounded and cmarginated 
lobes, their cestivation in Petunia being replica- 
tive (see p. 173), in Nicrembergia, replicative 
at the base of the lobes, with a perfectly quin- \]^etuniu, 
cuncial imbrication at their summits : stamens [ Nierembergia. 
one of which is shorter, 2 longest ; anthers 2- 
lohed, divaricate at base, without connective ; 
stigma expanded into a remarkably tongue- 
8hui>ed form, cmargiuate at its apex, in Nierem- j 
bergia embracing the anthers . ciqisule and seed I 
as in Saljnglossidea; J 
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Tribe 7 . Hyoscyamecc Corolla tubular, more or less 
expanded in the mouth in a campanulur form, 
with the border divided into 5 equal rounded 
lobes: stamens 5, equal ; anthers 2-h)bcd, atfixed 
to a narrow dorsal connective above, free below, llyoscyamus, 
and bursting longitudinally in front near the Scopolut, 
margin, ovarium 2-cclled, and singularly sur- yPhysocl(tna, 
mounted by a fleshy epigynous gland, which is Cacabus, 
either small and stylobasic, or else enveloping Thinogcton. 
the upper moiety of the ovarium . fruit an ex- 
succous berry, which sometimes bursts by a cir- 
eumscissile line on the margin of the gland : em- 
bryo terete, annular, and somewhat spiral. 


Tribe 8 Atropea. Corolla tubular, more or less 

cnmpanular, with u border divided into 5 eiiual Atropa, 
rounded lobes, which are imbricate in aestiva- Ntcandra, 
tion stamens 5, equal ; anthers ovate, 2-lobed, Cliocarpus, 
lobes laterally adnate, reversed in Atropa by the f Anisodus, 
deflexion of the filaments . fruit baccate, 2- or Mandragora, 
5 -celled, fleshy, often somewhat exsuccous : cm- Lycium. 
bryo terete, nearly perisphciical 


Tribe 9. Solandrea, Corolla generally with an elon- 
gated, straight, rarely a short tube, in no degree 
plicated in bud, border 5-cleft into more or less 
rounded equal lobes ; 5 equal stamens, generally Solandra^ 
cpipetalou.s, but sometimes arising from the out- Marckea, 
side of a free ring, attached to the base of the ^Juanulloa^ 
corolla , anthers oblong, 2-celled, cells parallel Sarcophysa, 
and adnate upon a dorsal connective, and burst- Ectozoma. 
ing longitudinally in front : fruit a fleshy 2-locu- 
lar berry, and seeds with a nearly straight teiete 
embryo, with a lax testa, as in the Cestrinece, J 


'iribe 10 . Bruns/elsiea: Corolla with a more or less 
elongated tube, somewhat ventneose below the 
contracted mouth, bolder divided into 5 nearly 
equal segments, their aestivation being decidedly 
irnbricative (unknown in Hetcranthia) ' stamens 
didynamous, somewhat inflected at the apex, 
with one pair shorter ; anthers unilocular and 
hippocrepiform, as m the Verhascetc and the Du- 
hoistetB : style slender : stigma small, bilobed, 
and simply clavate, or with the lobes somewhat 
gaping : fruit cither capsular or baccate, with a 
nearly straight embryo. 


Bruns/ data, 
^Franciacea, 
Hetcranthia, 


The Solan acetp, Atropacea and ScrophulariacetF, as here de- 
fined, evidently constitute an alliance, l>ound together by very 
striking and peculiar characters, distinguishable in the structure 
of their corolla and ovarium, but more especially in that of theif 
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fruit, wbich is most generally 2-c(*lle(l, with many seeds fixed to 
thickened placcntie adnate to the (lisse])iTneT]t, and having a 
terete embryo, more or less curved, with an inferior radicle, cha- 
racters that are common to the whole of this large group. So 
gradual is the transition from om; link to anotlier of tins chain, 
that it IS difficult to discover any decided break m their conti- 
nuity, but notwithstanding this, th(‘y form too large an assem- 
blage to constitute one single family. The SaluiiacecPj as distin- 
guished from the Scrap hula nacea in general, exhibit characters 
sufficiently niarkiid, but the difficulty lies with the large interme- 
diate group above indicated, that equally partake of tlu^ features 
of both these extremes. I am (|Uite averse to the practice of 
multiplying unnecessarily the amount of natural orders beyond 
the smallest possible number : it is not therefore any idle no- 
tion of proposing a ucw^ family that leads now to this sugges- 
tion, which would defeat its own object unless supported by 
facts, and urged by the necessity of the case. ; but it is the desire 
of grappling with a formidable obstacle, that would otherwise 
prevent us from establishing any decided limits between these 
two great families. If this difficulty presented itself to me in so 
prommeut a degree three years ago (Lond. Joiirn. Bot. v. 183, 
note), when 1 first noticed the anomaly in Lycium, and suggested 
its separation from SuUuuiceep on that account, with how much 
more force must this discrepancy present itself, when the i‘x- 
ceptionablc cases now amount to so extensive an accumulation 
in point of number ! The jestivation of the corolla has hitherto 
been considered to form an unerring line of demarcation between 
the Solanaccce and Scrophularlacefe, but if we place in the former 
family a large propoilion of genera possessing an imbricate esti- 
vation, and offering frequently nearly ainsomcrous flowers (cha- 
racters peculiar to the last- mentioned order), wc lose at once the 
only valid features that can serve to discriminate the boundaries 
of these great families. It is clear that the intermediate group 
here proposed to be collected together can only be disposed of 
in three modes : they must be associated either with the Sola- 
nacca, or be attached to the Scrophulariaccce, or else they must 
remain as a distinct family. In the first case, the Solanacece would 
be then divided into two suborders : I. the Salaninece, having a 
corolla with valvate jestivation; and 2. Atropinea, with imbricate 
ficstivatioii. In the second case wc should associate, 1, Atropinea, 
with flowers nearly isomcrous ; and 2. Scrophularinea, with ani- 
someroua flowers. In either of these two cases we find that in- 
consistency to a great extent would be unavoidable ; for in the 
former instance we admit a large circle of exceptions to the only 
leading characteristic mark of the order ; and in the second case 
we include a considerable number of genera, nearly isomerous, in a 
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faitiily whose principal feature is to possess anisomerous flower# ; 
but in the third case wc avoid these difficulties and ensure coit**, 
sistency, preserving at the same time the peculiar characteristic 
features both of the Solanacete and Scy'Ojfhulartacea ; wC should 
then have thus, 1. Solanacete, offering isomcTous flowers with a 
valvate or induplicato-valvatefcstivation ; 2. Atropaceis, isomerous 
flowers, or nearly so, with imbricate or a peculiar sestivation ; and 
3. Sn'ophulariaccff, anisomerous flowers with imbricate aestiva- 
tion. In any of the three inodes of distribution above indicated, 
it matters little which wc adopt, in regard to the absolute ar- 
rangement of the \arious genera, for in every case they remain 
alike, in exactly the same linear order of position. The value of 
the Atrnpacer^y as a distinct order, must now rest entirely on its 
own intrinsic merits ; its adoption seems the only course by 
which a large amount of inconsistency can be removed, and it 
appears to me a far less objectionable plan to call up a new 
family, than to destroy the great landmarks that serve to discri- 
minate the liiiiits of two of the most natural families in the 
system. 

Having shown the arrangement proposed for the distnbution 
of the Atropacpfp, 1 must offer the following explanation. The 
division into the suborders Rectembryece and Vurvemhryece, as 
proposed by Endlieher, and followed by me in the arrangement 
of the Solanacecp formerly given in ' Tiond. Journ. Bot.^ v. 148, 
ofter.4 by far too inconstant and doubtful a cbaractcr to be main- 
tained there, or be adopted here; for among the Salpigtossidea, 
some s[)eeic8 of Petunia possess an embryo nearly straight, and 
more curved in others, while in Safpiglosi>is it is often spirally 
bent into more than u complete gyration. I Imvc preferred rather 
to follow the jpstivation of the corolla, as it gradually verges from 
the pheato- valvate of the Solanacerr into the imbricate mode of 
the Scrophulariacece • thus m tlie tribes Nicotiaiiece and Batureoi 
we have the contorto- con duplicate, a form by no means valvate, 
but the first departure from it : in the Duftometp we have another 
advance, where the lobes of the border are seemingly valvate, but 
on examination their margins will be found convolutely inflected, 
a form which 1 have named volutivc ; in the Salpiglosstdece it 
assumes the next step here denominated reciprocative : in the 
Petwiiea we have again another degree, which is only a modifi- 
cation of the imbncative, and which I have termed replicative : 
wad finally, in the Ilyoscyameee, Atropea, Solaiidreie and Brunei 
felsicay it becomes decidedly imbricative and quincuncial, as in 
the ScrophulariaceePy with which natural order the latter tribe most 
closely osculates. In the Atropece the amount of imbrication is 
small in extent ; in the genera Brunsfelsia and Solandra it i# ex- 
cessive in amount, the lobes wholly enveloping one another ih 
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succession. 1 proceed no^ to add a few remarks upon each tribe 
separately. 

1 . Nicotianea. — The {estivation of the corolla in this tribe, as 
has been just remarked, is by no means valvate, or induphcato- 
valvate, as in the Solanacetp, the lobes of its border being on the 
contrary couduplicate, that is to say, the sides are turned inwards, 
and each lobe is thus folded separately on its inner face, along 
the central nervure, the sides closely jiressed together, the mar- 
gins being quite free from those of tlu^ adjoining lobes, and thus 
])lieatcd, they all possess a spirally twisted inclination in the bud. 
I'his approaches the aestivaMon of the SaljnglossidefV, to which 
tribe th(‘y offer a still nearer affinity in liaving the fifth stamen 
very often shortiT, with the other four somewhat didynainons. 

It IS for these reasons that I have removed the Nicattanece from 
the So/amicecej whi re I formerly jdaced them. 

2. Daturrce» — With this very natural group Soinndra has been 
associated by most botanists, but it evidently possesses a very 
different relationship. Th(‘ J)afu)W are remarkable for then- 
large showy flowers, and they all present an ivslivation similar to 
that of the Ntcotmiea*, only more decidedly contortive and quite 
distinct from the valvate jnu'ttoratioii of the Solanaceee. Bmg- 
mamia I consider as most decidedly distinct geiicrically from 
DaturOy with which it is associated by most liotanists, differing 
in many points of structure, and forming arborescent shrubs, 
sometimes even tall trees, with long pendent tnimpct-shaped 
dowers of an unusually large size. 

3. Dubomece. — The genera conqiosing this very distinct group 
were partly included by Mr. Bentham (Prodr. DeCand. x, 191) 
in his Salpif/losstdeoi ; these are Duhoisia and Anthocercis, to 
which Prof. Endlicher added Anthotrochey a genus which by the 
former has been referred to Solaimceos, In ])ropo8ing to alter 
the decisions of so distinguished a botanist as Mr. Bentham, who, 
from the accuracy of his observations and the solidity of his con- 
clusions, stands deservedly as one of the first botanists of our 
time, it becomes necessary that I should offer some extremely 
valid reasons for the changes now suggested, and accordingly 1 
will offer a few remarks on each genus in succession. 

a. Duboisia appears to me to have no rektiou with any genus 
belonging to the Scrophulariacem, Its only species was originally 
described by Mr. Brown in his ‘ Prodr.’ p. 448, who placed it, 
together with AnthocerciSy in a second section of Solaneoi, The . 
habit of this plant, as well as the structure of its flowers, are 
there stated to agree with those of Myoporuniy whence it derived 
its specific name : the figure given of this plant by Endlicher in 
bis ' lootiographia,’ pi. 77, sufficiently agitsea with other Myo- 
poraccous plants there designed. Ou examining a specimen of 
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the same plant in Sir Wm. Hooker^^ herbarium, I noticed one 
very important character that has been quite overlooked by all 
preceding observers: the anthers are here decidedly extrorse, 
instead of the usual introrse direction before assigned to them. 
Tins circumstance bnngs Duboista in close connexion with the 
two following genera, and at once removes them from the tribe of 
the SalpiglossidetB. 

Antliocercis . — I was glad to avail myself of the opportu- 
nity of investigating the structure of the flowers in this genus 
from a plant in the living state of A. viscosa. It agrees with 
the figure given by Endlichcr m hia ' Iconographia,^ tab. 68, of 
A, littorea, with the exception of the very important feature of 
the structure of the anthers, which, as in the preceding genus, 
otFer the very distinct peculiarity of being affixed cxtrorsely just 
above the sinus upon the filament, so that the lines of dehiscence 
are towards the tube of the corolla, not introrsely towards the 
centre of the flower, as appears represented in the plate above 
referred to. The aestivation of the corolla in 
Anthocercis viscosa is also very peculiar : at 
first sight it would be said to be induplicato- 
valvate, but upon more careful examination it 
will be observed that each lobe of the border is 
distinctly supervolute, one of its edges being 
rolled inwards and overlapped by its opposite 
edge ; these arc not all turned in one direction, 
two being dextrorsely, and the other three coiled 
\ip alternately in a smistrorsc order. This mode 
of eestivation is certainly extremely unusual and 
peculiar, approaching that observed in the Goode- 
noviacea, on which on a former occasion (Lond. 

Joum. Bot. vii. p. 59) I have made some observa- 
tions. There exists between them this difference, 
that here each lobe is longitudinally and super- 
volutely coiled round upon itself, in a somewhat 
spiral form, while in Goodenia the winged margins are respec- 
tively folded back over one another, upon the plane of the cen- 
tral portion of each segment. I have also examined in the dried 
state the flowers of A. liitoreay A. allhcansy A. Tasmanica and 
A. scabrella, and they all appear to offer the same kind of aesti- 
vation and similarly extrorse anthers, so that these appear to ^6 
^.constant characters. It is' worthy of remark, that the peculiar 
smelk of the leaves and flowers of Anthocercis viscosa resemblet 
that of the Myoporaesesy and that its pedicels are bibraoteat^^ 

• which is also a featmre in that family; but its extra-axillary pei* 
doneles, the sestivation of its corolla, the position of its stameni^ 
its bilocular ovarium with numerous ovules attached to a thie]kf,i 
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^ ined placentifcrous dissepiment, its many-secded capsular fruit, 
and its slightly curved embryo with an inferior radicle, are cha- 
racters quite opposed to its admission into that family. Nor can 
these be made to harmonize either with the Scrophulariacea or 
Solanacece, to the latter of which they offer a nearer affinity. 
These characters are sufficiently prominent and distinct, and de- 
mand a more attentive investigation. 

7 . Anthotroche . — This genus was placed by Prof. Endlicher 
in Scrophulainacets, among the Saipifflossidcce, but it has been 
since excluded from the order by Mr. Benthain, and referred to 
Solanaceee (DeCand. Prodr. x. p. 586). It appears to me how- 
ever to have as little relation with the one as with the other of these 
families. Upon examining a specimen belonging to this genus 
from Swan River, I find that in the structure of its anthers it 
agrees entirely with that just described as existing in Duboisia ; 
this consists of one rcniform unilocular cell, fixed extrorsely on 
the filament, and dehiscing on the exterior face by one hippocre- 
picttl suture. Here the tube of the corolla is short and straight, 
and the border is divided into five regular lobes, which are ro- 
tately expanded ; the stamens arc 5 and equal. The ovanum 
has an epigynous prominent stylobasic gland as in Cacabus, ana- 
logous to that of Hyoscyamus* 

Respecting the Duboisieoi it only remains to be observed, that 
the main points of distinction between it and the other tribes 
with which it is here associated, will be found to exist in the ex- 
trorse direction of the anthers and the singular aestivation of the 
corolla, peculiarities which, although very remarkable, are not 
of themselves of sufficient importance to claim for the plants that 
compose it the rank of a separate family, but they constitute a 
very distinct tnbe of the Atropacece, It will consist of two sec- 
tions : 1 . Euduboisiea, with baccate fruit, and 2. Anthotrochea, 
with capsular fruit, comprising Anthoceras and Anthotroche. It 
corresponds with the other tribes of the Atropacea in the ori- 
gin of the floral peduncles being lateral with respect to the point 
of insertion of the petiole. 

4, Schizanthea . — ^The genus Schizanthus, from the lateral 
extra-axillary insertion of its pedicels and other characters, ap- 
pears evidently to belong to the Atropacea: rather than to the 
8crophulariac€(f, but it does not accord with any of the tribes 
above noticed. It differs from them in the structure of its an- 
tfaers, which consist of two parallel cells, quite distinct and sepa- 
rated from one another, but conjoined by a brood membranaceous 
c^nective, upon which they are dorsally attached ; it. possesses 
live stmeDs^ of which three arc quite anantherous and rudimental j 
the corolla is de^ly cleft into numerous unequal segments which 
have an iihbricate aestivation. Its stigma approaches the form 
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of thut of Heteranthia : its fruit is capsular os in the Salpiglos- 
sidecp, and its seeds contain a terete embryo, curved in an almost 
sf)iral form. Its leaves arc always alternate and deeply pinnati- 
Mcctcd, showing an ap|)roach to Saljnglossis and Pleroalossis. 
The abortion of three of its stamens is an irregularity of which 
we find a parallel case in Lmthe, which only differs in that re- 
spect from Verbasciim ; and the deeply laeiniated divisions of its 
corolla IS another abnormal feature, but this may be considered 
only as a separation of the lobes of the corolla at each sinus, or 
a return to its five normal divisions, with a still farther cleavage 
of each lobe, by an extensioTKin an excessive degree of the inci- 
siona commenced in tlie emarginatures of all the lobes of the 
border m ^alpiglossiSy which thus shows a tendency towards the 
laeiniated form of the corolla of Sc/nranfhus. 

5. Sdlpiglosside^e. — 1 have ventured to remove this tribe wholly 
from the 9>craphulariacem for the reasons that will be here fully 
explained, and as these arc founded upon facts in great measure 
new, 1 may confidently expect that such an arrangement will 
meet with the concurrence of the author of the able monograph 
of this last-mcntioticcl family, w^ho m detailing the characters of 
the tribe in question, as given in the Prodr. DeCand. x. p. 190, 
goes the length of saying, subordo Solanaceis capsularibus arete 
affinis, et forte melius cis adsociandus/^ I propose however to 
remove from it several of the gen<*ra there associated. They form 
an extremely natural group, distinguished by the very peculiar 
a3stivation of their corolla, their didynamous stamens, or where a 
fifth occurs it is invariably sterile, and they are especially conspi- 
cuous for the remarkable dilatation of the stigma, whicn at oncer 
signalizes them from ihe others. Their place is manifestly 
among the Atropaeva*, wuth which they agree in having the ori- 
gin of the pedicels alwajs soinewdiat lateral in regard to the floral 
leaflet or bract, not decidedly axillary, as in the i^crophulariaceee. 
They are all herbaceous plants, generally clothed with viscid 
glandular pubescence, and the campanular portion of the tube of 
the corolla is plicated m scstivatiori ; but the lobes of its border 
are first con duplicate, with the margins always free fiom those 
of the contiguous lobes, and twisted inwards in a peculiar man- 
ner, for which I have proposed the term rcciprocative*, a con- 
dition intermediate between the iuduplicato-valvate lestivation 
of the Solanacece and the imbricate pm^floration of the Scrophu\ 
lariacea ; in order to render this more evident, the accompanying 

• It may he thus dt'flned; i'Kstivatio reciprocativa, i. <f. lobi aup^riorii 
exteriorw marginibua utriiique induplicatij, loboriiin alterorum 
oonduplioatis, 2 flinistralibus dextrorbim, 2 dextralibua sinistroreim torsive 
cortvolutis, margitiibus seae applicitis et a eontigiiia libcrU poatice spectoo^ 
tibiis, pficaturis anlice incliiiantibus. 
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figui^e is given in the margin ; fig. 1 being the 
corolla viewed sideways; fig. 2, ditto seen in 
front; fig. 8, ditto seen from above. I have added 
to this, group a new genua, Pteroylossis, founded 
upon a plant collected in the north of Chile by 
Bridges (his No. 1389). In Sa/pigloms the two 
broadly evpanded lips of the stigma appear al- 
most confluent into a tonguevshaped process, 
while in the other genera they are more or less 
distinctly separated and 2 -lipped, (^specially in 
Leptoglnssia and Browalha ; but in Ptcroghmin 
one of the lips appears altogether wanting, or 
reduced to a small prominent gland. 

6. Petumea, — liie genera which 1 have separated from the 
Solanacea to form this tribij, approach the Salpig/ossidece most 
closely in habit and in the general structure of th(‘ir flowers and 
seeds, and moreover partake of their peculiar feature, the great 
dilatation of their stigma : the broadly expanded bps of this or- 
gan apjiear however more or less soldered into a tongiie-shajicd 
process, as in Salpiglossts, which singularly embraces tlu*. con- 
nate anthers in Ni fr ember gia^. They differ notwithstanding 
from the SalpiglosstdecB in the ])e- 
culiar complex aestivation of tlieir 
corolla : that of Nicremberg?a, 
being figured in plate 18 A. fig. 2 
of the ^Illustration of South Amer. 

Plants,^ will require no further 
explanation : the figure of that of 
Petunia was omitted in plate 23 
of that work, and its description 
was most obscurely given m 'l^ond. 

Jonm. Bot.' v. p. 18 (in a note), 
owing to several omissions and 
transpoaals of W'ords in the hurry 
ofthe last moment of the monthly 
publication of that journal. In 
Order to remedy this omission, a 
delineation of the cestivation t «f 
Petunia violacea is now given in the margin ; fig. 1 being the 
corolla seen in front ; fig. 2, the same viewed sideways ; fig. 3, a 
transversje section made across the line a g ; fig. 4, ditto ditto 
across b b, 

^ See III. South Amer. Plants, pi. 18. A. fjg. 4, B. fig. 5, and pi. 20. fig. 3. 

t It may bo thus more simply defined : /Estivatro replicaliva, i. e, lohis 
omnibus subconduplicatis, supoHuris interioris marginibus revoluti^, alten»- 
rum pHoaturis postice torsis, miirgioibus cum contignU cjuincuncialiter late 
imbrfeatis, marglne altero hino revoluto. 
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7. Hyoscyamea, — This forms a veiy natural tribe, rtoaritable 
for the very singular epigynous gland, hitherto I belief^ new in 
the history of vegetable physiology, the origin and nature of 
which It IS desii*able to ascertain. It cannot bear any analogy 
with the true disc, which is always hypogynous in the superior 
ovarium and epigynous in the inferior germen, and which is ge- 
nerally admitted by botanists to be little more than a confluent 
whorl of abortive stamens. In Cacahus it assumes’ the form of 
an enlargement of the base of the style, but that it exists hei'e as 
a distinct organ is proved by the swelling seen withm the matured 
&uit, in the summit of the cavity of the cells. In Thinogeton it is 
considerably larger, where it appears as a coriaceous thickening 
of the chartaceous covenng that forms the upper portion of its 
dry berry. It is however most distinctly developed in Hyoscya- 
mus, even in the young ovarium, m the form of a fleshy external 
gland, which covers more than the superior moiety of the entire 
germen, and on making a longitudinal section it is seen di- 
stinctly adnate upon the true cndocarpium : it forms therefore a 
very good discriminating character of this tribe. The cause of the 
opercular dehiscence of the fruit m Hyoscyamus is thus readdy 
accounted for, because while the lower half of the periearpid 
covenng remains thin and membranaceous, the opercular portion 
becomes hard and coriaceous, from the indurescence of the glan- 
dular covering above-mentioned ♦. I have placed doubtfully in 

* Although in iho above case it is easy to trace the cause of the opercular 
dehiscence of the fruit, tlie same is not ho readily accounted fur in other cases; 
in Anayallig lor example. In this lastmientioned instunce, a distinct zonal 
line may bo seen in the thin pericaqnul covering before the ripening ojT the 
fruit, and it is nlon^ this that the mem bran ticcous causiile afterwards bursts, 

a clean circumscissure. 'J'bis zonal line however oearn no relation to the 
longitudinal true nervures, which may bo distinctly traced in the perlcarpial 
covering, aud which, extending from the stylo to the base, may be referred 
, to the midribs and marginal junctions of the4)riginal carpellary leaves : but 
what is the nature of the line which traverses these nervures at right angles 
across all the carpellary leaves? This is difficult to bo accounted for, ualeit 
we imagine it to arise from a cause somewhat analogous to the case of //yo* 
icy^imug, only that instead of tho line being the marginal Hmit of an 
nous gland, it may be the edge of an original elementary hypogynous disc, 
which by its subsequent arowth and attenuation becomes hardly distin- 
guishable from the rei^t of the pencarpium. On examining this pericatp|al 
covl^ring, about the period of the fall of the corolla, this zonal line is seen 
more transparent than the rest of its aubstance, and not opake, as it ob.^ 
servable in the re^lar longitudinal nervures which may then be readily 
traced ; at Cliis period however, and even in the younger state of the ova- 
rium, before tliis zonal line becomes distinguishable, the lower half of the 
pericarpial membrane is decidedly of a more greenish hue than the upper* 
moiety. This appears to roe the only theory on whiuh we can account 
the dehiscence of tho capsule in AnagaUxsy but in suggesting it, I 
that I could not discern the foot of tlie original existence and uitimate au" 
tenuatien pf suck a disc as I have imagined? Although, geneirally epeaking^^ 
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this tribe, ScopoUa^ Physockena, Thinogeton and Cacabus, genera 
which offer a striking affinity to one another in their most essen- 
tial characters^ and there can be, httle doubt that they all form 
a portion of one very distinct group. These characters coincide 
for the most part with those of Hgosci/amus, and the only con- 
sideration wanting to complete their affinity is the lestivation of 
their corolla. The funnel-shaped and almost entire border of 
the corolla in those genera would almost necessarily imply the 
regular plicature of its campanular portion, but it is probable 
that at the same time the lobes in aestivation may be somewhat 
imbricate, as is distinctly observable in Niei'embergia and Petu- 
nia, It IS impossible to determine this question from dried spe- 
cimens, and it can only be ascertained from the examination of 
living plants. Should the aestivation be found, on the contrary, 
to be entirely induplicato-valvatc, these four genera would not 
belong to Atropace<£^ but must be referred to ^olanacemy where 
they would naturally find their place as a capsular tribe preceding 
the Jaborosece, 

, 8. Atropete . — This very distinct group is distinguishable from 
the other tribes by its baccate fruit, and its ovary devoid of a 
fleshy epigynous gland. The first four genera possess u perennial 
root, with numerous deciduous herbaceous stems, large showy 
flowers, and a somewhat shrubby habit, with dense foliage and 
large leaves. Lydum^ on the contrary, is a straggling shrub with 
woody stems, and frequently with spinous branches : its flowers 
are small. These differences are only generic, and do not offer 
sufficient reasons for separating the latter genus as a tribe distinct 
from the others. , 

no apparent hypogynona disc is to be seen among the Primulaceise, it is oc- 
casionally discernible, but 1 believe only in those genera where the capsule 
bursts into valves by the longitudinal caniellary nervures, as in Lysmachia^ 
of which geiiua Nees v. Esenb. in hia * Gen. PI. FI. Germ.' says distinctly, 
P Germeii liberum basi disco annuliformi cinCtum." This view of the case, 
though quite bypotbetical, is rendered still more probable by the facts ob- 
servable in tlie capsule of Plantago, which offers a membranaceous pyxi- 
dium very similar to that of Anayallis, At an early period the future trans- 
verse line of dehiscence is discernible in the ovarium, as in Anagallist bpt it 
is then more approximate to the base, proving that the growth of its lower 
portion is aflerwards more considerable than tne upper part; as it advances 
towards maturity the zonal line becomes more marxed, the upper portion 
of the pericarpial covering being of a deeper green hue and more opake, 
while the lower moiety is distinctly hyaline and transparent, and of more 
slender texture ; on becoming ripe, the greater Induresoence of tlie upper 
hali^ by desii^tion, is still more evident, facts whic hlead to the only reas^m- 
able, conclusion, that the upper portion of the ovarium is covered by a very 
thin epigynous glandular covering, as in IlyoKyamuB, but too thin to be 
de^t^ in parts of such very slender texture : that it does exist, is 
however p^vbd by the circumstance of that part of the pericarpial covering 
being alwaygless pervious to light, when viewed under the microscope^ than 
the lower moiety. 
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9. Solcmdrecp . — These fiirm a very natural grqupi beiDg»;all 
suffruticose, mostly subscandcnt plants, with large leaves a^d 

^ generally showy flowers. ^ have been enabled to obtain very 
satisfactory elements of the little- known genera Juanutlpa and 
Marckea, besides those of two new genera. They bear a soine- 
what similar posijLion among the Atropacca that the Mettemi- 
chiea hold among the Solanaceaf and the analogy in the struc- 
ture of the seeds of Marckea and Mciternichia is aufticiently re- 
markable. 

10, Brunsfelsieee. — This group, consisting of some of the plants 
placed by Mr. Bcntbam in his Salptglossidea, is di.stmguishable 
from tliat tribe as above limited by the absence of the remark- 
able dilatation of the stigma : it will comprise the genera Bruns- 
felsta, Franciscea and Heteranthia : the latter much resembles 
Browallia in its habit, but it accords with the two former genera 
in the structure of its anthers, which are undociilar, and curved 
in the shape of a horseslioe round a fleshy globular connective, 
that in great part enters into and neaidy fills the cavity of the 
cell, as in the Verhasice<p. I have here considered Franciscea 
distinct from Brunsfelsia, which Mr. Bentham (in DeCand. Prodr. 
x" p. 198) combined together under one genus. In Brunsfelsia 
however the corolla is always of a yellowish colour, the tube is 
considerably longer and naiTower in proportion, and the fruit 
consists of a large fleshy drupe inclosing a putamen which is 
quite iudchisccut. In Franciscea the flowers are always of a 
purplish or violet colour, with a much shorter tube and an 
oblique rotate border : tlie fruit is generally capsular, and rarely 
sqmewhat baccate ; but when this occurs, 1 have noticed in the 
dried specimens, tliat as the fleshy sarcocarp covering the puta-^ 
men dries into the form of a coriaceous integument, both split 
into four divisions at the apex, iii u valvular form, as in the cap- 
sular species. In Bmmfelsia the style is very long and slender, 
quite erect at the apex, and terminated by a small elavatc stigafia^ 
which is bilobed, its equal concave lobes being filled with arball) 
of grumous matter. In Franciscea the style is considerably ejir 
largcd and incurved at its summit^ which is terminated by, a 
much larger bilobed gaping stigma, the lower lobe being somcr 
what smaller, and it exhibits in its sinus a globe of viscous* mat- 
ter, seen only in the living state. In Heteranthia the style is? 
far exserted, and is terminated at its slender and somewhat 
curved apex by an almost obsolete fistulose stigma. The ape- 
cies of Brumf^a attain the size of largc^ trees, 20 feet in haig^ti , 
whilA qn the contrary those qf Franciscea do not exceed th^^^i^ 
of bushes, which are seldom mor§ .than 3 or 4 feet high. , 
rantl^ia^ on the other hand, is a small repent perennial. 

witli abort ascending branches, terminated by a racemosia 
rescence. , ? , '. i. 
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Haring now reviewed iu succession the differelit genera com- 
TOsing the Salpiglossidecc of Bcnthain, "with the exception of 
^hwmkiOf it is necessary to offer a few words upon that genus, 
the true affinity of which foi* many years puzzled the sagacity of 
botanists. 

Linnaeus had the penetration first to point out its affinity 
with the Solanea, an opinion which has been since quite disre- 
garded. It was afterwards considered as belonging to Primu- 
lacea, on account of the insertion of its stamens opposite to the 
lobes of the corolla. By Necs v. Esenbeck and Martins it was 
subsequehtly referred to Scrap hulariacra (Nov. Act. xi. p. 47) ; 
but a note was added by Martius pointing out the greater proba- 
bility of its affinity to AtnnthaccfP, because of the fissure of the 
apex of the dissepiment, a character which I have not observed 
in the genua. This indication has not been adopted by others, 
certainly not by Nees, who in his monograph on this last-men- 
tioned family (DeCund. Prodr. vol, xi.) does not allude in any 
way to Schwenkia in relation to it. Mr. Bcnthain was the first 
to explain the apparent anomaly of thi; ])osition of the stamens 
in regard to the lobes of the corolla^ and to demonstrate that the 
intermediate glands seen in most of the species constituted the 
true normal lobes of the border, and that the stamens w'ere con- 
sequently alternate, and not opposite to its lobes. It waa there- 
fore placed by that able botanist next Browalliay a position that 
appears to me hardly satisfactory, on account of the valvate aesti- 
vation of the lobes of its corolla, and because its anthers consist 
of two distinct cells fixed on the apex of a dilated membranaceous 
filament. For these reasons, I w'ould suggest its nearer affinity to 
Fabiana, with which it possesses many characters in common : 
the cristate projection of the placentae fi-om the middle of the dis- 
sepiment, and the insertion of the ovules in distinct linear series 
as described by Martius (/ac. at.), quite correspond with the 
.figure I have given of the placcntation of Fabiana (111. S. Am. 
PT. tab. 17). Schwenkia however is a genus that requires more 
c.areful examination. 

Having thus indicated those genera which I propose to sepa- 
rate from the Solanacea, it is desirable to exhibit the arrange- 
m,ent of the remainder that will hence constitute that family, 
'there is a considerable alteration in the view now offered, fix>m 
that given on a former occasion, as since that time most of the 
genera have been more attentively examined, and their characters 
m^re acicura^l;i|r ascertained. I intend therefore in the sequel to 
pi^haant a4eWiption .of the outlines, all now completed, of such 
of the genera as have not yet been delineated, enumerating at the 
sfoae tune the several species composing them (with the excep- 
of those of SolamnC, Capsicum, Physalis and a few others), 
Ann. Mag. N. Hist^ Ser. 2. Vol. iii. 12 
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to which will be subjoined^ a review of the several new genera 
that have presented theinselves m the course of this inquiry. To 
these details will be added the description of such of the genera 
of the Atropacea as have not yet be(‘n described by me, and the 
whole will offer a large accumulation of novel facts, that probably 
may serve to facilitate the labours of the able botanist now en- 
gaged in a monograph of this large family, which has hitherto 
been so little stndu'd. 

In these investigations I have been carried far beyond the line 
originally intended, having been teinjitcd to proceed by the 
abundant materials that have presented themselves to my notice, 
principally derived from the rich herbarium of Sir Wm. Hooker, 
to w^hose kind liberality [ am mainly indebted for the opportu- 
nity of bringing to light so large an accumulation of new facts. 
The following synopsis will be sufficient to exhibit the proposed 
arrangement without farther explanations. 


SotANACE^.. 

Tribus 1. Metternichie^ (char. Loud. Journ. 

Bot. V. 148). Fructuft capsularis, embryo 

teres, rectus 1. Mettemichia. 

2. Sessea. 

Tribus 2. Cestrinej^ (chnr. loc nV.). Id. id . . 3. Cestrum. 

Tribus 3. Fabiane.« (char, loc, cit ). Fructus 
capaularis, embryo paullulo incurvatus, fere 
rectus 4 Fabiana. 

,5. Vest in. 

6 . Schwenkia ? 

Trzbus 4. JaborosevR. Corolla tnbo elongate 
, siccQtione nigrescens : fructus baccatus 2- 
, loculans, embryo teres, fere annularis 7. Jaborosd. 


8. Don/stigma, 

9. Himeranihus, 

10. Ttechonates. 

11 . Salpichroma. 

12 . Nictouxh, 

Tribus 6. lociiRoMEA. Corolla tubo elongate, 
limbo 5-fido plus duplo longiore : antlierm 
longitudinaliter dehiscentes ; calyx fructife- 
rui vis auctus bnecam 2-loculareai sufful- 
ciens vel arete cingens : embryo teres, fere 
annularis 13. lochroma, 

14. CleochromiU - 

15. Lycioples^m: 

IG. PoEcihchtoftkti'* 

17 . ffebtekthkf/ 

18. Dunaikl: ' 

AcniUnk, 
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Tribm 6. PaYHALEi*. Corolla tubo brevi, limbd 
campanulato 5-angulato vel 5-pHrtito : an- 
therse longitudinallter dehi^ccntes : calyx 
fructiferua valde auctua et vesicarius : fruc- 
tua baccatus, embryo teres, fere annularis. . 21. Physalis, 

22. Larnax. 

23. Margaranthus, 

24. Withania. 

25. Hypnoticum 

Tribus 7. WituerinoEj«. Corolla tubo brevi, 
limbo 5-fido vix excedente : antherae longitu- 
dinaliter dehiscentes : calyx fructiferua vix 
auctua, baccam 2-locubirem aufFulciens, vel 
cam arete veatieus : embryo teres, spiraliter 
curvatus 26. Witheringia, 

27. Capsicum. 

28. Hruchistus. 

29. Saracha. 

•30. Viscopodium. 

31. Punecra. 

32. Aureliana. 

33. Sichlera. 

Tribua 8* Solaneac Anthcrae apice 2-poro8BC, 
vel in tubum connatae. intus dehiscentes ; 
fructus baccutus, 2- raro pluri-locularis : em- 
bryo teres, spiraliter arcuatus 34. Solamm. 

35. Cyphomandra, 

36. Triguera. 

37. Lycopersicum, 

VEttBASCEiE. — The suggestions of our learned countryman 
offered in his ^ Prodr. PI. Nov. Uoll./ which I have cited in a 
former page (in n note, ante, p. 162), were evidently intended, 
in the state of our knowledge at that time, to apply principally 
to the Verbasceie, which by Jussieu, Linnajus, and other emi- 
nent botanists had been classed among the Solanea. Bart- 
ling afterwards was the first to arrange the Verhascea as a di- 
stinct tribe among the Scrophularxacea:, and Nees v. Esenbeek, 
, actiiig upon the suggestion of Mr. Brown, proposed the Fcr- 
hmeiruB as a distinct family, intermediate between Solanea and 
HcPophulariruE (Tratis. Linn. Soc. xvii. p. 78). The principal 
reasops that have induced all subsequent botanists to adopt the 
^ sugi^stion of Bartling, have been the imbricate aestivation of the 
corolla, and the frequent suppression of some of the stamens, 
which have been considered paramount to tbe many other not 
less important considerations that tended to show the near ap** 
protimatkm of the Verbaeeea to the Soknea ; but these objec- 
tions, filUl as they srere to tbe admission of tUs tribe into tbe 
, lattSir family, do not iq>ply to their connexion with the Atropaeea, 

124* 
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with which group they exhibit beyond aH doubt a 
alliance. Thia is manifeat in their general habits their alternate 
leaves with ghitinoua pubescence^ their fetid smell, their power- 
fully narcotic and other medicinal qualities^ which are so obarao- 
teristic of the Solanacea and Atropacea : to these may be added . 
the particular structure of their stamens, which have their an- 
thers of a somewhat lunar form, and quite unilocular, curved 
round a large clavate termination of the hlament, with' an almost 
globular expansion of their connective, within the cell, that serves 
as the polhniferous receptacle, a character pointed out by Nees 
as being foreign to the Solanea and rare among the Scroplmla- 
rina, and as claiming for them a distinct station in the system. 
Oh the other hand it should be borne in mind, that this peculiar 
character exists also m the genus Scrophularia itself, the flowers 
of which exhibit often decimate anthers and barbate filaments, 
together with a fifth sterile stamen, a feature rare in the Scro- 
phulariacetBf and one that tends to show a very close connexion 
of this genus with the Verbaseetp, with whicli tribe it had been 
before associated by all preceding botanists, until Mr. Bentham^ 
in his admirable monograph of the order, has placed it among 
the Chelonea (DeCand. Prodr. x. 299). In most of the genera 
of this last-mentioned tribe, the anthers arc formed constantly, 
I believe, of two distinct and divaricate cells, affixed at their apex 
on the slender summit of the filament, and quite wanting of the 
fleshy connective so manifest in Scrophulana and the VerbaBce^B, 
Whatever may be determined m regard to the proper place of the 
Verbasceae in the system, it is manifest that it is not by the 
number of the stamens that we can fix the limit between the Airo- 
pac€<s and Scrophulariac€<E \ thus it is impossible to separate 
Celsia from Verbascum, and it would be equally as admissible to 
include Cehi/a, with its didynamous stamens, or lanthe with its 
single pair, in Atropace(Ry as it is to place Verbascum^ with its 
regular pentandroug flowers, in Scrophulariacece : such disore-- 
pancics cannot fail to occur in many solitary points of oscujla;tio;Q 
between the genera of different trij^s, in all our artifleial modes 
of the classification of plants. We have also other instances not 
less strikingly contrary to the ordinary rule in the Xuarma W- 
ftora of the 'Flora Peruviana,^ which has a regular 5 -partite co^ 
rolla and 5 alternate equal stamens : this plant Mr. Bentham 
unbe^tatingly considers to be a true species of Capraria, a "genus 
decidedly Ser^hulariaceous ; and in like manner the Bacop4 
^sublet with its S equal stamens offers another exception^ b^t 
heto the plant has opposite leaves, and possesses so precisely, the* 
Imbit and general features of Herpestes, that its position ttriMt 
witbout doubt be fixed oontiguous to that genus. Ibe sam^ rple 
will apply to another anomalous case instanced by, 
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tn tbe genuB Cfampytanthus, tbc seeds of which have a perisphe- 
rically-curved e^nbryo, a character that by itself would place it 
in Atropacea; but that distinguished botanist fixes its position 
among Scrophulariacece, on account of the form of its corolla ahd 
of its anthers, notwithstanding, as he observes, that it bears little 
analogy with any other genus contiguous to it. The principal 
reason however that appears to me to give the Verbascece the pre- 
ference of a place among the Scrophulariacea is the truly axillary 
origin of the floral peduncles, a character that in all such doubt- 
ful cases may be employed os a decisive line of demarcation be- 
tween that order and the Atropacets, The position of the Vet- 
basce(B should then appear at the head of the Scrophulariacea, 
occupying the place of a suborder in the manner of the Salpi- 
plossideee of Bentham (DeCand. Prodr. x. p. 190), where they 
would serve as a connecting link of the closest affinity between 
these two families. 

Retzia. — This anomalous genus* has never yet found a cer- 
tain or satisfactory place m the system, and its position must 
remain problematical until the structure of its fruit and seed be 
more accurately investigated. By many botanists it has been 
placed in Convolvulace^e ; others have indicated its relation to 
Apocyneoi ; some have again referred it to Polcrnoniacece^ with 
which it certainly oflfers no affinity ; and Bartling proposed for it 
a new natural order, under the name of Retztac€<By but this stands 
upon too insufficient grounds. Endlieher places Betziacem as a 
doubtful order after Solanacets, and Dr. Lindley arranges the 
genus Retzia among Solanacece, after Sessea, In the form of ita 
calyx and of its corolla, the number and position of its stamens, 
its bilocular ovarium with placentce attached to the dissepiment, 
th^ structure of its capsule and of its seeds as far as they arc 
known, offer characters strictly conformable with those of Sola- 
naceds ; but it would now rather fall among the Atropacea, on ac- 
count of the leativation of its corolla, which is said by Endlieher 
and Lindley to be imbricate, and not valvate : the form of its 
embryo, which on the authority of Brown (Prodr. 482) is terete 
end straight, necessarily, if it were admitted into this family, 
Would point to its situation as a tribe near the Solandrem. 

Thud far every feature appears in conformity with such an ar- 

^ R^TauA,7%uii6. tubular, 5- fid, lob«Alanq<;o]ntc, somewhat unequal. 

Por<^fla tabular, elongated, straight, tube in no degree pH'cated, border of 
5 equal lobes Imbricated in aestivation. Stamens 5, equal, nearly set- 
tile in mouth of tube, alternate with its lobes, fitamentg extremely short. 
Ahibsrt oblong, cordate, 2-jcelled, cells parallel, bursling longitudinally in 
fxont. Qvtuiutn oblong, reatfd on a fleshy gland, 2-locular, ovulea upon 
^la^eptn to the dissopimant? Style longer than corolla, filiform. 

j/itfVid very fhor^ bifid, with divaricate linear segments. Capstde bl»ul- 
bifdculAr, biValv^d. '.W/s several. A'mAryo straight, terete. 
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rangemcnt, but one objection presents itself which renders tliia 
conclusion somewhat unsatisfactory, and that is the peculiar'h^ibit 
of the only well-recognizcd speqies, lietzia spicata, which is dif- 
ferent from that of any Solanaceous or Atropaceous plant. Here 
the leaves arc verticillate in fours, and the flowers are solitary 
and sessile m each axil, being supported by two bracts similar in 
size and shape to the lobes of tlie calyx. The geuus Solenostigma 
of Klotzsch, founded upon one of Zeyher^s African plants, and 
supposed to be identical with Refzia, was placed by that botanist 
in Stilbacees ; but the name would imply that the stigma is there 
hollow and tubular, while in Retsia it consists of two small linear 
divaricate segments ; hence it is probable that K lot zsch\ plant is 
very different from that of Thunberg. 1 may here obswve how- 
ever, that tins fact docs not of itself invalidate their mutual aflS- 
nity, for m the vast genus Solanum we meet with different spe- 
cies, some with a hollow tubular stigma, and others with bifid 
linear segments, exactly similar to the stigma of Retzia, The 
Polemoniurn campamitoidn' and P. roelloides of Thunberg have 
been referred to Retzia by Sprcingel, G. Don and Dr. Walpers ; 
these plants have both alternate leaves, and if really species of 
that genus, they would tend to remove the doubts above expressed 
in regard to the place of Retzia in this natural order. Willdeuow 
states (Syst. i, 887) that the tw(> species last alluded to, cannot 
belong to Polenioniim, winch hap a tnfid stigma ; and he adds, 
that campanuloides has a bifidlstigma as in Retzia. The Con- 
volvulus cemtheroides (Linn, til.) is also said to be another apecies 
of this genus. The only facts waAting to confirm its place m the 
system are the position of its ovule* and the structure of its seeds. 
Dr. Lindley, who has exainini d Its ovarium, has observed that 
its ovules are very few, twu (or foLr?) in each cell, articulated 
with and suspended from the disApiment by a large thickened 
funiculus, a character not at all co«onriable with the Atropaceee 
or Solanacece, and one that woulAseem to remove this genus 
nearer to the Bruniacea, with whicm Pc/zia will bo found to pos- 
sess many similar characters. For tie present therefore we must 
hesitate in attaching Retzia to the Xtropacece. 

The genus Lonchostoma of Wikswdm, placed by most botanists 
in Retziacea, offers, I find, many characters in common with BrU- 
niacecB : its sepals are united at the Dasc by a membranaceous tube 
which closely invests the ovarium, if not almost adnate with it ; 
they are surrounded by bracts of ec ual size ; it resembles Oraven^ 
horstia in having its petals combi) led into a funnel-shaped tube 
with a 5-partite border, the lobes of w^ich are carinate and con- 
yolutely imbricate in aestivation ; the aiathers, cordate at bgse, aw 
nearly sessile in the mouth ; the style is uivid^d halfway down and 
terminated by clavate stigmata ; the ovarium, 2-celled, appeai;S 
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und^ the mici^scopo to be composed of t\^o distinct, 

COUQ^te^ Carp^B ; the Ovules are few, horizontally attachcft^ 
somewhat pendulbus from narrow axile>placent£e attached t^tho 
twofpld dissepir^ient. These are characters that seem to corre^^ 
spohi^ in great measure with the Bruaiace^y with which tl^c habit 
of Lonfibos^toirp, does not ill accord. These are inerel^ hasty 
indications, it would he foreii^ti to the object of the present 
id^ligatio]^ to pursue such iiKpiiries farther. 


XIX. — On the Anatomy of Eolis, a yenus of MoUusks of the ordei' 
Nudibraiichiata. By Albany Hancock and Dcn^^is Em- 
BLETON, M.D. ,i 

[Continued from vol. i. 2nd Sene-^, p. 105.] 

[With two Plalea.] 

Nervous System. 

This is made up of central masses or ganglia united by com- 
missures, and of nerves. The ganglia are five or six pairs, four 
of which are symmetrically arranged w ith regard to the median 
line, and together with their commissures surround the com- 
mencement of the oesophagus lying upon the upper and postc- 
, ripr surface of the buccal mass, vol. xv. Bl. V. fig: 16 b and PI. V. 
>fig. I of present paper. Two pairs are supra-oesophageal and twp 
mlVa-oesophageal. The former exceed the latter many times in 
size. The masses are of a pale yellowish llesh-colour, and appear 
to be filled with globular vrsuiles of various sizes. 

\ First, of the supra-oesophageal or cerebral ganglia, the median 
pair, PI. V. fig. 1 fl a, largest of all, arc irregolarly ovate, flattened 
above and below, and somewhat constricted about the middle as 
if composed of two parts; their anteri^ur ends, which are the 
larger and truncated, are united across the median line by a short 
broad commissure. The second or lateral pair, b by lie rather 
behind the first and on the sidlps of Bio oeso[)liagua ; they are 
^irregularly sphci^iidab smaller than the first and flattened like 
thei^, and intimately connected to their external posterior mar- 
gin. The two pail’s of infra-oesopbageal ganglia are of t^ry un- 
^equal size : ^he first or buccal, or larger pair, c c, are elliptical, 
-tbfhr long diameters placed transversely one on each side of the 
line, across which a short thick commissure unites their 
contiguous ends; from the under suiface of these, at their outor 
and anterior part, spring two sb^rt pedicles, supporting the 
second pair of ffanglia, dd, the.gastro^oasophageal, very small, 
.not one-fourth tne sizcj^of the last, but o( the same form. In 
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addition to theae^ there is a pair of ganglia^ cs, at the base of Hn 
dorsal tentacles^ which we call olfactory ; and we have seen what 
wc take to be other ganglia, but of these we shall speak further on. 

The nervous centres intercommunicate by the following com- 
missures, A short broad one, /, unites the tirst pait of supra- 
(Bsophageal, and a similar though smaller, g, the first pair of 
infra- oesophageal ; these have been already noticed ; then the 
lateral supro-oesophageal are united to the first or anteribr or 
cerebral by a broad flat band, A, so short that the ganglia appear 
to be continuous with each other. Next we have three nervous 
bands or collars, concentrically arranged, inclosing the oesopha- 
gus, and serving to complete the connexions of the supro-ceso- 
phageal ganglia with each other, and to bring them into asso- 
ciation with the infra- oesophageal. First, the innermost or 
thickest collar, a, lies close to the oesophageal wall, and is com- 
posed of four or five distinct nervous filaments running parallel 
to each other, and connecting together the posterior borders of 
’^he two lateral supra-ccsophageal masses. Second, a slender, 
delicate collar,^*, lies next outside, much wider than the former, 
and uniting the posterior and outer parts of the first pair ol’ 
supra-ODsophageal ganglia, it comes out from the under surface 
of these bodies and runs under the second or lateral ganglia. 
The existence of this collar or commissure between the posterior 
parts of the median cerebral ganglia, whilst their anterior parts 
sure united by the anterior median commissure, seems to confirm 
the impression we received at first sight, that the cerebral ganglia 
are each of them double centi^s. It will be observed that the 
two last-described (Esophageal collars are not attached in any 
way to the infra-oesophageal ganglia. The third or outermoiJt 
collar, A, however establishes a communication between the first 
or median supra-oesophageal and the first iufra-oesophageaf gan- 
glia. This is a strong band, being little infenor in size to the 
first, of uniform texture, and lying just outside of the second col- 
lar, and in contact with it, it is the widest of the three. In front 
it 18 attached to the under part of the outer border of the first 
cerebral ganglia, considerably in advance of the coming off of the 
second collar ; froin this part it is traced backwards under this 
lateral supra-oesophageal into the external end of the buccal 
ganglia. 

tne nerves vary a good deal in size, and wc have been abl6 to 
traefe thirty-three pairs; of these, twenty-one come off from HHt 
snpra-OBsopbagcal ganglia, six from the infra-oesophageal, and 
five from the commissures. There is also a large pair which 
comes out from the buccal mass from an obscure ganglion im- 
bedded in the muscular tissue, and a small nerve, apparently 
single, that separates from the middle collar of the (Bs(^phfigtiB, 
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i^d aeema to present a smaU ganglionic enlargement. We have 
numbered them in the order in which they occur, commencing 
at the median line in front. 

The first and second pairs, very minute, come out of the un- 
der surface of the anterior commissure of the first or cerebral 
ganglia, and pass to the skin on each side of the median line 
before and behind the dorsal tentacles. 

The third pair, large nerves, come out of the first cerebral 
ganglia at their upper surface, and near the middle of their an- 
terior border ; they pass forwards, upwards and downwards to the 
roots of the dorsal tentacles, within which each suddenly swells 
out^into a remarkable ganglion, e, of an irregularly oval form, 
which, at its upper end, divides into three or four processes, each 
giving otf xierves to be distributed for the supply of the whole 
tentacle. This pair we look upon as the special nerves of smell- 
ing, for reasons which will be adduced hereafter, and as endowing 
the tentacle with the power of ordinary sensation likewise. If 
this view be correct, then the small branches passing from the 
ganglion to the sentient surface of the tentacles are properly to 
be designated olfactory nerves, and the thick pedicle supporting 
the ganglion and connecting it with the cerebral ganglion, olfac- 
tory tractus. 

The fourth and fifth pairs, considerably less than the third, 
arise also from the anterior part but under surface of the same 
ganglia, close together, and lust outside of the third. The fourth 
i:un8 forward to the outer lip before giving off any branches ; 
after that it divides and subdivides minutely, and goes to supidy 
the outer lip above and below. The fifth runs f^orward and is 
distributed to the skin of the head and between the dorsal ten- 
tacles, but docs not give off such numerous branches as the pre- 
ceding nerve. 

The sixth, one of the largest nerves in the body, comes out of 
the external anterior angle of the ganglion, aud after a short 
course outwards and forwards bifurcates. The two branches are 
about equal in siKc : one passes into the oral tentacle, divides into 
two branches which subdivide and supply the tentacle ; the other 
runs^ forward, and then inclines inwards towards the median 
line, and subdivides into many twigs which are distributed upon 
the roqf of the channel of the mouth. 

' The seventh and eishth are minute nerves which issue from 
the outer margin of ganglion just behind the sixth. They 
take straight course outward and pass into the akin of the side 
of the heaeji* 

^ The ninth is a large pair, coming out of the same ganglion 
j>USt behind the preceding, and running outwards and forwards 
V gives oft* a twigp which goes to the niuscles attaching the bucical 



196 Messrs. Hancock mid Embleton on the 

mass to the skin. It' then passes forwards and inwards^ and jia 
lost upon the sides of the channel of the mouth. 

The tenth and eleventh pairs are small, come oflFfrom the same 
ganglion still farther back and just in front of the eye, and pass 
directly outwards into the skin. 

The twelfth and thirteenth arise from the junction of the an- 
terior and lateral cerebral ganglia, and passing outwards and 
downwards first, then incline downwards and backwards and run 
half-way down the body, one above the other, in the skm between 
the border of the foot, and the rows of branchial papiUai. 

The fourteenth and fifteenth, very minute pairs, emerge from 
the line of uuion of the anterior and the lateral ganglia, and 
are then placed directly under the eye. The former of these 
nerves goes to the skin of the side of the head between the oral 
and the dorsal tentacles, the latter to the skin immediately be- 
hind the situation of the former. 

The sixteenth or optic nerves are stout but very short, and 
have the organ of vision at their extremity. They are inclined 
forwards anti upwards from the line of union of the anterior and 
lateral ganglia. 

The seventeenth or auditory are mere rudiments of nerves, and 
arc attached to the arit(‘rior ganglia quite close to the bases of 
the optic nerves, and immediately behind them. The auditory 
capsule and the eye will be described further on with the other 
organs of special sense. 

The eighteenth pair, one of the largest, issues from the outer 
borders of the lateral ganglia, rather in front of the middle, 
passes outward and bifurcates very soon after ; each of these 
branches again bifurcates and is distributed by many twigs to 
the muscles and skin of the foot, both anteriorly and posteriorly 
(the pcdial nerve). 

The nineteenth, also of considerable size, come out of the ex- 
ternal borders of the lateral ganglia, behind the middle, separated 
by a considerable interval from the eighteenth, and passing 
shghtly outwards take a backward course, and can be traced \n 
the skin for a long way down the sides of tho back, giving off 
chiefly externally numerous branches that supply the skin. This 
we presume is the respiratory nerve. 

The twentieth are seen to come forth from the posterior mar- 
gins of the anterior ganglia, and are of a size little inferior to, the 
last. They can be traced in the skin of the back between the 
last-described nerve and the dorsal median line nearly as &r Its 
. the tail; giving off twigs from their outer sides like the nineteenth 
pair to the skm. 

Tho twenty-first^^twenty-second and twenty-third pairs ajre all 
irtaall nen^es coming out Successively from the posterior borders 
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\)f the anterior ^nglitf between the last-described nerve and the 
median line. They all pass a good way backwards to the dorsal 
skin on each side of the median line. 

The origin, course and distribution of the six pairs of infra- 
oesophageal nerves are as follows : — 

The tirst pair come from the upper surface of the roots of the 
pedicles that support the gastro-ccsophagcal, and close to the 
buccal ganglia. The nerves arc rather small, run forwards and 
apply themselves to the CESophagus, along which they are con- 
ducted to the stomach, the greater part of which organ they sup- 
ply with branches. 

The second, third and fourth arise from the margins of the 
gastro-ocsophageal ganglia, are very small nerves, but can be 
traced to the oesophagus and neighbouring parts of the stomach. 

The fifth pair come out of the external ends of the buccal 
ganglia m conjunction with the third or outermost oesophageal 
collar, to which they are slightly inferior m size. The nerves and 
the collar separate at once ; the nerves passiug backwards and 
outwards give off each a branch that bends forwards and outwards 
and becomes lost among the muscles of tlie buccal mass external 
to the ganglion. The trunk then meliucs towards an opening 
between the muscular bundles of the back part of the buccal 
mass, and enters that opening lying in contact with another large 
nerve that is observed to issue from the same. 

It is difficult to follow the trunk far into the intermuscular 
aperture, but as far as we have been able to trace it, it appears 
to be destined for the buccal mass and tongue. 

The sixth pair is given oft* from the posterior margin of the 
buccal ganglia, > and shortly after becomes lost among the mus- 
cular bundles of the back part of the buccal mass. 

Of the five pairs of nerves from the commissures, two have 
already been described, viz. the first and second supra-CEsopha- 
geal ; the three that remain come ofl* from the oesophageal collars 
in the following manner. 

The pair marked a come off from the outer margin of the first 
or innermost collar near the median line. They are very minute 
nerves, and we have not succeeded in tracking them to their 
destination. 

That marked ^ is the genital and probably the cardiac nerve,, 
and is an oflFset from the middle or slender collar, which it nearly 
in, size, at a short distance behind its attachment to the 
anterior cerebral ^nglioti. It runs from this origin backwards 
and outwards to the generative organs, guided partly by the an- 
^ tcrior aorh^ gains the fissure where the confluence of the ducU 
from the different parts of the generative apparatus exists, and 
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is then subdivided among the testis^ the oviduct/ the miunid4 
gland, &c. It seems more than probable that the penis teceivci 
a twig from this nerve, and that the spermath^ and bvariuni 
are also supplied from it, though we have not traced branches so 
far. If any branches pass from this nerve to the heart, whidi 
wo are inclined to believe is the case, they probably run along 
the anterior aorta. 

We think it only right to remark, that not having traced this 
nerve with the same precision as the rest, we do not feel our^ 
selves competent to speak so decidedly of Us distribution as we 
could wish. 

The nerve 7 arises from the third or hindermost coUar'at the 
side, passes backwards to the aperture previously noticed as ex- 
isting in the buccal mass, and therein is applied to the surface 
of the nerve that issues from the opening, and further we have 
been unable to follow it. 

In addition to these we have the nerve marked S, which ap- 
pears to be single ; it conies off from the inner margin of the pos- 
terior segment of the middle slender collar near the median line, 
and has been traced to the under surface of the anterior portion 
of the stomach. There appears to be a small fusiiform swelling 
on this nerve. 

The. last nerve to be mentioned, and which is designated t, is 
somewhat inferior in size to the fifth infra-CEsophageal, and as 
before stated emerges from the aperture among the muscular 
bundles of the posterior part of the buccal mass. On attempting 
to follow this nerve more deeply^ we find it to end in what seems 
to be a ganglionic swelling iruni which nervous branches ap^ 
parently radiate throughout the muscular tissue of the buccal 
mass. If this nerve be traced in the opposite direction from the 
intermuscular aperture, it is found to pass forwards, inclining at 
first inwards, and as it approaches the outermost collar receives 
obliquely from it, near the union of the collar with the buccal 
gan(^iOD, a branch of communication, ; it next runs under that 
collar, and then under the middle one ; after this still pasifxiff 
forwards and approaching the posterior margin of the laterm 
supra-GBsophageal ganglia, it turns outwards, hooking round 
over the two opter collars, but having no' connexion with either 
^at this part, and reaching the skin at the side of the buccid 
mass, it bifuroates, nne branch passing forwards, the other back^ 
wards ; they both send off numerous twigs which have been fol- 
lowed to the ramifications of the gastric system at the bases of 
jiapillas.'^ 

la jK. olivacea, M. caronata, PI. VI. fig. 1 , and JS. DrumrdonSi 
PI. Vk fig. 2, the central masses and the nerves emanating from 
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and the commissurefl^ excepting the modifications to be 
preBeiitlv mentioned^ are pretty much the same^ as far as we have 
been able to examine them, as they exist in E. papillosa. 

* In^ E. coronata the olfactory tractus are much shorter, and 
their ganglia more globular, and of much greater relative size 
than in E, papillosa, being indeed more than one- third the size 
of the lateral supra -oesophageal ganglia themselves. There is 
besides one principal nervous stem from the ganglion which runs 
up the central axis of the tentacle. 

In E, Drummmdi the relative size of these ganglia is still 
greater and their form elliptical. The existence of these ganglia 
we' believe to be constant in all the species ; we observed them in 
E, pellucida, E, Farrani, E, alha, E, gracilis, E» picta, E. punc^ 
iata, &c. 

The three nervous collars of the oesophagus can be observed 
easily in E. Drummondi, in which there appears to exist at thc 
coming otF of the genital nerve from the middle or slender collar 
a small ganglionic swelling 0. A similar swelling occurs also in 
E. coronata. 

When viewed attentively with the naked eye, the cerebral 
ganglia, and particularly the first or median pair, present a num- 
ber of large globular vesicles inclosed witbm a transparent mem- 
branous envelope. When compressed and somewhat magnified, 
all the ganglia seem to be made up of masses of vesicles, as the 
view of a buccal ganglion, PI. VI. fig. 3, will show. Under a 
higher power these vcisicles or cells are found of very variable 
size, externally smooth, internally granular, and having one or 
more large distinct nuclei and nucleoli ; some have only one large 
nucleus and a distinct nucleolus ; the interior is filled with sttialler 
cells of different dimensions, and also nucleated ; the smallest of 
all however are minute, clear, bright cells, probably nuclei or 
rather nucleoli of larger vesicles. Many of these last are found 
also lying in the intervals of the large cells intermixed with the 
tenacious semifluid matrix that imbeds the nervous vesicles, and 
in which. DO distinct forms cun be discerned. On tearing up one 
iOt th^ cerebral ganglia and examining the contents of the mem** 
hranous envelope in the compressor, under a high power (one- 
eighth object-glass), numbers of the cells of all sizes are seen 
> under the form of pear-shaped, largely nucleated vesicles, Pi. YI. 
fig. 4, having a long pedicle attached ; the nucleus, which is very 
large, has an evident and well-marked nucleolus, and the pedicle 
20 r atalk ol^the cell is in the interior very finely granular. Groups 
of these pedicled ovoid vesicles may be observed, such a^ that at 
ph, VL their pedicles all lying in the same direction, and > 
tending, etther to unite or to run on parallel to each other, put- 
^jting Us strongly in mind of some of the simpler forms of gian- 
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dular apparatus* We cannot confidently say that wc have traced 
groups of these pedicles into the nerves that issue from the gan- 
glia, but we have seen what inclines us very strongly to the idea, 
that such is in reality the relation of these two parts of the ner- 
vous system. At PI. VI. fig. 2) where a nerve b is shown coming 
off from a buccal ganglion o, pai*allel striae are observed distinctly 
passing towards the nerve from the interior of the ganglion. 
Again, when the connexions of the nerves with the cerebral 
ganglia are examined, parallel strife can be seen continued from 
the commencement of the nerve for some distance into the gan- 
glion, becoming gradually more and more obscured by the vesi- 
cles of the ganglia and then lost altogether; but from the tough- 
ness of the enveloping mcmbrani^ — the body of the Nudibranch 
having lain for some time m spirit and water — and the extraor- 
dinary delicacy of the contained parts, wc have not been able to 
lay bare, and leave ni situ, in one and the same sjiecimen, the 
real connexion whicli we believe to exist betw^cen the nerves and 
the vesicular element of the central ganglia. But wc hope that 
further observation will enable us to show that the pedicles of 
the nerve-corpuscles in Eolis are continuous with the nerves ; 
and if this be so, then that it may be the means of illustrating 
more clearly the connexion that exists in the Vertebrata and in 
Man between the nerves and the white and the gray matter of 
the brain and the rest of the centres of the nervous system. It 
is highly probable, however, that all the cells of the ganglia pos- 
sess a pedicle or stalk in their perfect state, and that the appa- 
rent absence of a pedicle or pedicles in some cells or groups of 
cells may be owing either to the unfavouiTiblc aspect under which 
they are presented to the eye — they being so placed that the pe- 
dicle is either very much foreshortened or hiatlen altogether by 
the cell itself, or else to the pedicle having been broken off du- 
ring the manipulation of the specimen, or again to the magni- 
fring power in some cases not being suflScient to make them 
discernible, or lastly to their imperfect state of development. 

These cells or vesicles of the nervous ganglia of Eolis 
they show only one cauda or prolonged pedicle, arc doubtless 
analogous to those caudate vesicles or nerve-corpusclcs which are 
characteristic of the gray matter of the cerebro-spinal and sym- 
pathetic ganglia of the higher animals. 

The nerves themselves appear to have none of the cells abovtr 
noticed, but to consist of scries of parallel granular lines or 
fibrillffi, which on tearing the nerve across often remain detached 
from each other, and which are all in their perfect state enveloped 
in a strong common sheath continpous with the^^membranoiin 
eapsules of the ganglia. Where a nerve gives off branches lim 
of granular mattery probably the fibrillse just mentioned/ 



Haaoock and Embkton on ihs Amton^y of Eolis. 191 

separated from the main stem and become inclosed in a sheath 
of their own, and this mode of division appears to be earned on 
to a very minute degree. We have not been able to detect the 
manner m which the herves actually terminate ; certainly we have- 
seen nothing to warrant the deacription and tlic figures of M. de 
Quatrefages relative to this particular. 

On taking a review of the nervous system of Eolis y we are at 
once struck with the high grade of development, and with the 
symmctncal arrangement that obtains in it; the heterogangliute 
character applicable to many gasteropodous mollusks being, so far 
as our researches have led us, inapplicable to this more elevated 
being. The nervous centres arc closely concentrated around the 
oesophagus, and there exists a sufficient correspondence between 
them and jtlie same organs in the C(;phalopoda to enable us con- 
fidently to eoniparc them ; indeed we have every reason to think 
that we recognise in tlierii the hoinologucs of the principal tnassca 
of the nervous rentres of the Vertebrata. 

If we turn to Professor Owxn^a memoir on the Pearly Nau- 
tilus, pi. 7. fig. 1, m winch the nervous system is represented, 
we find that the supra-ocsophagcal mass or brain together with 
the attached optic lobes, taken m conjunction with the anterior 
oesophageal ring formed by the union of two ganglia, corre- 
sponds to the anterior supra-ocsophagoal ganglia of Eolis with 
the slender or middle collar round the oesojihagus, since they 
give off nerves which go to supply analogous parts, viz. the eyes, 
tentacles, lips, &c. The posterior oesophageal ring oi* the Nau- 
tilus to a great extent represents m the same way the lateral 
supra-oesophagcal ganglia of Eolis, united with all the infra- 
CEsophageal ganglia and the two large collars or commissures 
together. 

At fig. 3, same plate, Professor Owen gives a view of the ner- 
vous system of the Sepia officinalis ; the homology is equally di*» 
stinct as in the former case, only the parts ai*e more concentrated ; 
still they serve to lead us on more easily to compare the ganglia 
of Eolis with the several divisions of the more highly-developed 
nervous centres of the Vertebrata. In Eolis we see that certain 
nerves of relation — of special and common sensation, and their 
corresponding nerves of motion, voluntary or reflex — are in con- 
nexion only with the two pairs of. supra -oesujihagcal ganglia. 
*Tho olfactory and optic nerves, and numerous others to the lips, 
mouth; tentacles and side of head and back, are thus attached ; 
hence we infer that the anterior part of the supra-oesophageal 
^glia may be in some measure compared, though not perhaps 
qoite Mcnrately; to. the cerebrum and optic lobes of the Vertc- 
- btlUa ; at ril etents these are the only parts to which they corre* 
ipoz^* . The posteorior parts of the median cerebral ganglia, and 
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the remaining ganglia togetheir with their coiahtisshrea'and 
lars^ are the representatives of the medulla oblongata and 
cord of the higher animals. 

We do not discern in Edis anything at lall analogous t6 the 
sympathetic system of the higher animals. 

In the nervous system again we are sorry to be compelled tb 
be at issue with M. de Quatrefages^ who states in his paper that 

toutes lea grandes masses nerveuaes sont reiinies au-dessiis de 
roeaopha^ et d'elles seulea ^maneiit directement lea herfs qui se 
rendent clans toutes les parties du corps/' Subae^ilcntly how- 
ever he points out the presence of a single small ganglibn belotT 
the oesophagus, from which small nervous twigs are given off to 
the mouth and digestive tube. The incorrectness of these and 
other observations we hope to have rectified. Further, M. de 
Quatrefages makes out only one nervous oesophageal ring ; we 
have over and over again seen and verified the three represented 
in our plate. The nei^ves of vegetative life he derives from the 
same ganglia that give off the nerves of relation, and points this 
out as an interesting fact. The rule with two or three excep- 
tions appears to be, that the two sets of nerves have two appro- 
priately distinct sets of ganglionic centres, viz. the infra-oesophA- 
g^l for vegetative life, and the supra-oesophageal for the lire of 
relation, which is agreeable to analogy. With regard to the num- 
ber and arrangement of the nerves, we find M. dc QiiatrefiSges to 
be again in confusion. Ilis number is very far short of the fuH 
complement, and he has' traced scarcely any to their proper de- 
stination. We observe that he gives to the optic nerves a gan- 
glionic swelling which wc have never seen, and omits the olfac'^ 
tory ganglion, which may be seen even daring life in the more 
transparent species. 

We do not understand M, de Nordmann's account of the ner- 
vous system. It is possible that in that section of the gentia 
Eolis to which Tergipes belongs, the nervous system may diffSe# 
froha that of the other divisions, but wc should bc surprised t<y 
find it so differeiit from that of those we have disseotea^ as it ift' 
repir^^ented in M. de Nordmann's paper. 

The Seneee, 

The organs of the senses appear to be as highly developed hli 
E^ik as in any other -of the Gasteropoda. The sense of touch & 
spci^ over the whole surface of the body, including thb fool 
the tentacles, and the branchial pa^iils^ which last are so ^ 
trebly aensitive as to respond to tne sli^test undulatiopla of thtii 
water ^ro^d theth. Many of the spedes indeed are so e'Eve 
such Itnptehiions, that it becomes a matter of difficulty to' 
their haniti, and even t^^ir natural form, since tnd slight^" 
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‘ The oral tentacles^ which are kept in perpetual action^, ^cepi 
to {^o^ess the sense of touch m an exquisite degree ; so much so 
that we are led to conclude^ that from this circumstance^ and 
horn thpir anterior position, they ought to be regarded as special 
or^bs of touch. • 

^'aste, if present, most probably resides m the lining mem-* 
brane of the buccal cavity, particularly m the iolds at the back 
of the tongue (Ist paper, rl. I. fig.8 //) aud the cheek-mass, e /, 
and perhaps also in the laminoe at the commenccmcilt of the 
ceso^agus. 

Myiien describing the third pair of nerves, we stated that we 
considered the dorsal tentacles to which these neiwes pass to be 
distributed, as the olfactoiy organs, and for this opinion we now 
proceed to adduce reasons which ajipeur to be sulBcieut. 

That these teiitachis are snecial and very important organs, a 
conaidcratmn of the internal anatomical arrangement ot their 
nervous clement and of the peculiarities of their external form, 

f Peculiarities suscejitible of great variety, would seem to leave veiy 
ittle doubt in the unprejudiced mind. 

First of all a large nerve, PI. V. fig. 3, among the largest in 
the body, comes off from the front of the median cerebral gan- 
glion ; aud secondly, this nerve, or more properly speaking, trac- 
tu8, has superaddod to it at the base of the tentacle a Wi^ll- 
defined ganglionic swelling, e, of a size exactly proportioned to 
the extent of complexity in the cxteinal form, of the tentaclc. 
Thufl in JS. papiUosa^ in which the tentacle is smooth aud in its 
sii^iiplost form, the ganglion is considerably less than in £. coro- 
nata, PL VI. fig. 6, and E, Drummoindi^ m both of which the 
tentacle has a surface of a far more complicated kind, being ren^ 
d^d much more extensive by the udlition of numerous broad, 
circular lamiasc;-the ganglion being in these two species, as be^ 
fence noticed, Upwards of one-third the size of the lateral supra- 
ceapphageal ganglion itself, PI. VI. £g. I e, and PI. V. fig. 2 e. 

If fuijher evidence be required to illustrate the importance 
'and special nature of these organs, we may go from the genus 
EotU to the other members of the family EolididiE, as for in- 
stc^i^ mapnorata, in which we find the. laminse so 

aa to cQobeal the whole shaft of the tc^utaclc, and 
a sheath at the. ba^ of the tentacle into 
the will^of the animal. A,, sheath 
whieh-th^ prgau, Aougb 
i| cpmpliBtely retcactHe. The same is found like- , 
PI. \f, 0, in which the ^ 
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sheath^ which is lottg, and into which die tentacle 

tile, is garnished around its extremity by a circle of ai4)oi;paeent 

filaments, by which the organ even, when extended^ is to a 

great degree protected from injurious contact with ^iun^uxiding 

objects. 

Again, as if the laminated disposition of the tentacle were nOt 
sufficient for the purpose of the Antiopa splendtda, PI. Vl.fig. 10, 
we have these organs, a a, standing out tiom the sides of a me- 
dian crest, b, which is elevated above the surrounding skin,’ and 
crowned by a series of pinnate laminse. That this median crest 
is really a part of the olfactory organ, an addition to its com- 
plexity, is proved by the attendant modification of the n^vous 
element, wnich is as follows. There is directly in front of and 
in contact with the median cerebral a pair of small ganglia, c o, 
each of which gives off two branches, one of which, d, goes to 
the tentacle,, and the other, e, much thicker, goes to one half jtrf 
the median crest. 

We could easily adduce othei: examples from th^ Doridida, 
if others were required, to show the importance and the spe- 
ciality of these organs m the Nudibranchiatu, but those wc .bave 
brought forward seem enough for thii purpose. Another cir- 
eumstance bearing upon the special nature of these tentacles, 
and noticed by Joshua Alder, Esq.,' one of Ihe authors of this 
paper, in a communication made to the British Association 
at the Cork meeting, is that the cilia on their surface vibrate in 
a direction contraiy to that of those on the surface of ihe 
branchial papilla;. On these the cilia move constantly from the 
body towards the extremity of the papilla ; on those they act from 
tbQ point of the tentacle towards the body ; thus, in the former 
ease, the water which has served for respiration is drawn^fiotti 
the body and thrown off from the apices of the papillm, whilst in 
the latter the fluid which we may suppose to contain odorous 
particles or qualities is attracted to the end of the tentacle^ tid 
made to pass down over the entire surface, and thbn thua to set 
upon the sentient nerve within. n 

Now it is a constant occurrence in the higher anidialf tbat.^ 
ihiid to be tested jby the olfactory organ is 'lJwayB brought to tbe 
nerve, and made to pass over the sensitive surface in the majo- 
rity of Histances by means of the agency of inspiration/ la&hes 
however in .which ijfe nasal cavity is shut off from the moutnnndi 
throat, another agency than that of respiration is required; Ul^ 
olfaetoiy plates however are freely supplied with cilia, and Uiese 
pt0llMtbly act a pari analogous to those of the lansiiD^t^ tentaidas 
xil^Soli 0 : But the dorsal tentacles are not only^ aeoording toidWIr ^ 
^ view, impoit^airi pnd speeiai organs^ but they or|Qtos 

d^smell. «^eir laminated struefnee is oneev^dia^ of 
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OVgAifb pointed oat by Professor Oweu iu Lis memoir on the 
PMly« Nautilus, which consist of series of soft niembranotis 
lamime compactly arranged in a longitudinal direction, and situ- 
ated at the entry of the mouth, between the mtenial labial pro- 
cesses,'' are similarly constructed, and also supplied with nervous 
filaments trom a pmr of ganglia that are conuccted with the an- 
terior cerebral or brain. 

In fishes the olfactory organ consists of delicate membranous 
laminae, arranged in a manner not widely dilFerent from the dis- 
position of those of Eolis ; they are disposed, as in the Doridid(e, 
in a pinnate manner, attached to a central stem : examples of 
this may be seen in the dace and in the burn trout, PI. VI. tig. 12. 

In the higher Vertebrata the laminated form is evident 
wherever we look. It may be objected to this argument, that 
in the case of Eolis the lamina) arc arranged on the exterior of 
Ahe tentacle, and in the Vertebrata in the interior of a cavity ; 
but if we can conceive of the tentacle of a Dendronoius, or of a 
Doris coccinm, PI, VI. fig. 11, retracted within a sheath, we have 
then a very good representation of the olfactoiy organ of the 
fish. 


Further, the ganglia of the tentacular nerves are in front of all 
the rest, and are attached by their tractus to the anterior part of 
the cerebral mass, — ^tbe anterior median ganglia, an arrange- 
ment which, together with the anterior superior position of the 
tentacles themselves, perfectly corresponds to that of the acknow- 
ledMcl olfactory apparatus in fishes and all other Veitebrata. 

Lastly, if these tentacles be olfactory organs, wc should expect, 
in tracing downwards the animal scale, that they would disap- 
pear before the tactile organs, the oral tentacles. That such is 
the rule even in the Mollusca we have the authority of Professor 
Owen. From what we have brought forward on this subject 
respecting the anatomical details, the external configuration, and 
the homology of the dorsal tentacles of Eolis, we feel justified in 
assigning to them tlie office of olfaction rather than m supposing 
them to he the seat of some new and hitherto undescribed apd 
mysterious sense, or even of touchy as is genomlly believed. That 
are not for touch seems to be indicated in some measure by 
their dorsal position, their direction upwards, and by their being 
iniaomt mstances d^ended from external mechanical injury by 
A' fence of delicate processes, as in Dendronoius arb^esesns, 

. >Tbe sensd of vision is subserved by two minute organs sonte- 
#hat ihfaiior in development to those- of the hi^er Oasteropods. 
They a^ situated beneath the skin, and are visible to the naked 
tm, as tyfpf black immediately behinfl the dorsal tentacles i 
wy aee chicb supported by what appears to be a short thiekish 

13* . 
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Pjedicle, tbc nerve, PI. V. figs. 1 no. 16, 
off from the upper surface near the middle of the external botA^r 
of the median ccfcbral ganglion, close to its connection with the 
lateral one, Tlie nerve is directed forwards, outwards and up- 
wards, and varies somewhat in length in different species ; it is 
covered by a very delicate transparent sheath : the eye itself, 
PI. V. fig. 3, has a wide external envelope — a delicate tran^a-" 
rent capsule, a, continuous with the 8ht‘.ath of the nerve. This 
envelope holds the place of the cornea and sclerotica of more 
highly organized eyes. Within it is contained an irregularly- 
shaped cup, 4, of black pigmentary matter, which , embraces the 

f posterior half of a spherical, colourless, highly refractive crystal- 
ine lens, c. 

The anterior border of this pigmentary or choroid coat appears 
to be free, and is irregularly crenate. Over the front of the lens, 
and separated from it by a narrow^ interval, is a transparent 
tunic, d, which is most aptly compared to the anterior capsule of 
the lens of the higher animals, though some may deem it the 
boihologue of the cornea. The bock part of the choroid coat 
seems to be pierced by the optic nerve, but from the minuteness 
of the organ and the opacity of the choroid, wc have not been 
able to determine the exact relation of the retina to the pigmen- 
tary layer, nor the existence of a vitreous body. 

The degree of vision enjoyed by these anirnals must be slight. 
They can distinguish light irom darkness, and can probably ap- 
preciate imperfectly different degrees of light, and as the cyiis arc 
placed und^r the skin of the head, their perception of objects 
must be exceedingly faint and indistinct. 

The auditory apparatus consists of a minute, elliptical, delicate, 
and transparent capsule, PI. V. figs. 1 & 2. no. 17, less than the 
cy^, directly bf.hind which it is situated; it appears sessile upon the 
external border of th^; median cerebral ganglion,, but thet^ are 
fain't indications of a pedicle or a nerve that enters the capsule at 
the^ front. ■ T^e long diameter of the capsule lies in the antcro- 
^fterior direction ; within this capsule, figs. 4 & 5 a, ts another^ 
o/stiirmore delicate and much smaller. This latter contaips 
nunSerous very 'minute, oval corpuscles or otolithes, flg.^c, sn(ioot)i, 
‘iiramparent^ and highly refractive of light. In the centre of 
’in obscure, dot, fig. 6, occurs, which, when highly magnified^' 
hibits a distinct appearance of nucleus ahd nucleolus. Tl^cy 
seen as we have described them in JS, papiUoaa and i^, 
but in^ fl* mirantiaca and E. divqced, in E, p\cta and 
tbbro is only large spherical btolithe, fig. 5 4, which pi^e^ 
alto ihdicahoDs on itt surface of nucleus and nucleolus. V 
,Tb^ capsule^ arc specimens of the auditory organ ip 
Its simpl^i form, and as such are adapted for the most 
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p^ception of sonorous undulations. Since it has been ascertained 
that M, punctata and D&ndronotus arbor esccm do emit sounds^ it 
seems probable that these organs may be provided for the per- 
ception of such. These crystalline-looking bodies are stated to 
be calcareous^ but on treating them with acetic acid we did not 
find after the lapse of some time that any material change had 
taken place. 

In investigating the difiFerent organs of KoliSy we have endea- 
vouredj as we at first proposed, to place their anatomy and phy- 
siology in us clear and correct a light as possible, and to show m 
vi^hat particulars wc differ from M. dt Quatrefages, and now in 
terminating this memoir we are m a position to state, that his 
anatomical details arc with regard to every organ more or less 
erroneous. 

Wc arc very glad therefore to learn that he has been led to 
forgo his proposed order Phlebenterata, and we may express a 
hope that the whole hypothesis of Phlcbenterlsrti as applied to 
the Mollusca will soon be abandoned. This Pblebenterism, which 
was first brought to light by M. Milne- Edwards, and maintained 
by him and M. dc Quatrefages and some of the most distin- 
guished French naturalists, and which impUes a fusion of the 
digestive and vascular systems by a marked degradation of the 
latter that reduces these Nudibranchiata almost to the condition 
of the Radiata^ is, if we understand it at all, founded on the as- 
sumption that no veins or true auricle any more than a true in- 
testine exists in the EolidicUe and other allied genera, — that the 
functions of respiration, chylification, and the secretion of bile 
are cui;nulated in the branchial papillae, and that the ramifica- 
tions of the digestive system in some way or other supply the 
deficiency which was supposed to exist at the venous part of th® 
circulation, and also distributed the digested portions of aliment 
throughout the body. But on full consideration of what is 'put 
forth as Pblebenterism in the Mollusca by the French naturalists, 
ynt confess our inability to arrive at a precise understanding of 
★hat is meant by the term. We believe we have in our acepunt 
. 0 ^ the anatomy of Eolis brought forward evidence enough tp 
<tverthrow Hilebcntcrism, such as we conceive it to be as applied 
to these animalsV and we trill now in conclusion, and as briefly as 
caiii r^capitidate what we.have before advanced, adding some 
ohserviitidns which now occur to us. 
l^st, we have demonstrated that the vascular system is ho]; ha 
that of degradation supposed by the French savaus.^ We have" 

We^l-fprmed heart, consisting of ventricle and auricle, ih- 
a pericard^^^ sac, the ventricle giving oflf an^aorfa that 
JjWay |ip Supply the principal viscera and theToot. 
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b^^tic artery is wantiiig; but^be ikct of the Hver behlf^fiiiiiltltelf 
divided among the bran^ial papill^^ and the diviaiehs being^hm^ 
placed in contact with aerated blood; explains this hiatus 
cessitaterit. The auricle receives three principal venous trunka^ 
each of which is made up of several branches from the skin atit6^ 
riorly and posteriorly. These trunks have been called branchk)*' 
cardiac by M. Milne-Edwards and his followers; under the convic- 
tion that the whole of the blood passes to the heart from the 
branchial papillse by them . We find nothing in EvKs to ftivontr the 
opinion that the whole of the blood is conducted by afferent vessels 
fi'om the body or intervisceral lacunce direct to the branchicC; 
and thence exclusively by efferent vessels to the auricle. We see 
that the network of lacunae in the thickness of the skin receives 
the blood from the interior of the body; and allows it to flow 
freely therein in all directions ; part of it doubtless passes to the 
branchial papillae; but part also must go at once along the veins 
to the auricular part of the heart. In other words; the veins draw 
their blood from the sinuses or lacunae of the skin; and this sec- 
tion; so to speak; attracts the vital fluid at one and the same 
time from the branchial papillae and the lacunae of the body^ sd 
that the veins; instead of being merely branchio-cardiaC; are really 
both systemic and pulmonary together. Wc have likewise pointeo 
out small veins going from one of the viscera; the ovarium; into 
the skin at the side of the body; and even a small vessel of 
similar character going from the ovarium into the posterior me- 
dian thlnk-vein ; the latter of course are systemic veins. Again, 
we find corroboration of this view of the parts in Eoli$ if we 
look to Doris ; here the auricle receives three branches; one from 
each side; and one from behind as in Eolis ; this last branch in 
Doris is made up of veinlets from the respiratory organa ahme, 
and hence may properly be called pulmonary or branchio-cahliad^ 
tbe^wo lateru branches come not from the special respiratory 
organ at all; but directly from the skin. Now although the 
in Doris may have in some measure a function like that of the 
MotuKda, it must from its peculiar nature perform that functidA 
in a most imperfect manner ; hence we ought to look fljpon thcM « 
kterhl venous trunks in a corresponding inverse ratidais^ systeknid 
tdihs. Thus both in Doris and in Eolts the blood ^ters the 
liuHde ill a state of only partial aeration^ one portion reaching 
fhdra the respiratory or^n, and another from the general sysMli. ' 
Iff Gimstacea the' blood in the great dorsal sinus is m thhr 
a fact that John Ifflnter had long ago aaoeriahiddf,^ 
Ftotes&ot Owen has more recently confirmed. 
thfjihi'iti hdt (bat degtadation implied in the idea of PktObW 
terisid ; heoording to M. Miuie-Edwards^ own the 
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is^t leiuat as perfect iji the Eolidida m>the 
Dq^iiiUdap'-^ntiy even a> complete as in the majority of the Oas« 
teropoda. ^ 

Secojldly, the nervous system has been shown to consist of 
ganglia well-developed and concentrated, and of numerous and 
large nerves; the eye, the, ear, taste perhaps, certainly common 
sensibility exist, smell as well, and if our views be correct, to as 
high a degree as in. any of the Molluscs ; in short, the nervous 
system has reached a grade of organization higher than in the 
n^jo^nty of the Gasteropoda. This is most important evidence 
that the Eolidida are not in the degraded state implied by Phle- 
bentcrism. 

Thirdly, in these animals the respiratory system may be looked 
upon as somewhat less specialized than in other Gasteropoda, but 
it is sufficiently develop^ and specialized in the branchial papillae 
to pment us &om attributing its function, even in part, to the 
prolongations of the digestive system. 

Fourthly, we have pointed out the singular development and 
complexity of the genital organs, which are not m these respects 
inferior to many other Gasteropoda, and certainly similar to the 
genitalia of the Doridida, with the exception that in Eolis the 
ovarium is much more bulky. 

Fifthly, from the certainly not lower state of development of 
those systems of organs wc have enumerated, it ought not to be 
expected that there should be any degradation of the digestive 
system of and accordingly we find fleshy sensitive lips with 
Buperftdded tentaelesi a strong muscular buccid mass with horny 
cutting jaws, and a spiny prehensile tongue, minute salivary 
puratus, a constrictea oesophagus, a well-marked stomachal sac;^ 
^th thu adjunct of a distinct intestine ending in a lateral and 
mpple. So far we find no deviation from the Gasteropodoua 
typo ; the liver however is as it were broken, up iqto as many, 
pieces as there are branchial papillae, and which by a series of 
ckuts of variable number communicate with the stomach, v^hy^ 
itj; majr be asked, does the hepatic organ not occupy its i^suu 
place in the body ? The enormous development of the ovary we 
suppose necessitates the removal to the exterior which we observe,, 
ana the' nrgan thus thrust out is divided among the papillae, ap- 
pfirenUy for the purpose of ensuring its being constantly bathed 
Uridtd^ted. bleed, whilst at the same time by this arrangement 
thu body of EpIm is kept of small diqiensions, a condition pro- 
bj^ly ir^ered necessary by some peculiarities in the oeconomy 
pf the Creature with which we are unacquaintecU By 
also the hepatic artery becomes unnecessary, 
hupi^ses that the chyle or nutritive part pf the 
fo^ passes into the oloodrcurrcnt of the system through the 
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ramifications as they are teamed df the gaatrie ccarit^ wbs^ oire 
prolonged into the papillsei. It cannot faoweTcr be oontetiided 
that the chyle is transuded through the granular of gllmdnlar 
part; such as occurs in many of the Eolidida in the papillsB; 
since it is manifestly a secreting and not an absorbing surface; 
and the curi’cnt must set from without inwards. Now in E, &- 
specta the central duct or stem, and its accessory ducts, as well 
as their terminations in the papillae, arc granular, throughout; 
therefore the fact of the whole apparatus being one for secretion 
precludes the idea that the products of digestion can parii into 
the system from this organ. This arrangement we see in a still 
more striking manner in several others of the Eolidida, as in 
Hermaa dendritica, in which all parts of the much -branched 
hepatic organ arc alike gi*anular. In Eumenis marmorata, in 
which they are even follicular tliroughout, and in Dendronotus 
arborescens*, the central duct is crowded with compound follicles, 
and all the branches are more or less follicular for a short di- 
stance, and then become simply granular ; indeed in this genus 
the posterior part of the stomach and the intestine are the only 
parts which are free from the above granular character. We arc 
therefore led to conclude that it is from the pyloric end of the 
stomach and from the intestine that exudation or absorption of 
the chyle takes place, and this conclusion is strengthened by the 
fact, that it is in the intestine that the contents first assume their 
fecal character.* We may add also that in Doto, the intestine, 
which is short and wide, is in the interior longitudinally plicated, , 
as if thus to increase the extent of the absorbing surface. 

In conclusion tlien we hope to have shown, that not in any 
of the systems of organs is Ealis notably belOw the Nudi- 
branchiatc type ; and we trust that this memoir, if it serve no. 
other purpose^ will at least assist in rescuing this genus, and 


• In this genus we see an inlermcdinle link between those members of 
^he Nj[idibranchiata wliich are provided with a concentrated internal hepatic 
ogg&n and the E^lidido!^ a fact which we pointed out two years ago. The 
duct 18 in fact nothing else than a true \\vi6t reduced somewhat in 
bulk, but being diflused by its prolongations into the branchial papillie. 
'Another intermediate form and still more interesting link between the two 
extremes, as it exhibits the first step in the deviation of tlie liver from the 
^ ty^feal state, is seen in Seyilaa, and which we noticed in a paper commaiijr 
Gated to the Oxford meeting of the British Association. The liver in ScjfUdta 
is broken up in^ aeveral glohiilor masses of conv(>]uted tubi^s sendihj^ off 
minute^brahebes diat ramify in the skin and penetrate 'the branchial 
In a Mper by M. E. Blanchard in the * Annales des Sciences j^aturelles * for 
MarGh ld48, we observe that that gentleman has discovered in Tethyt a 
similar arrangement of ^aiis, and points this out as an excellent Intermediate 
illUitcIltiod of ‘the afRiiitiea that exist among tlie different taetnV^ra Oi( the 
NndihrilmGhiate group, and 'we are happy ^us to find In hU resbat^s a 
cdrrobqwaikm^ of Ihc fttet which we had previously cited foe the idme ; 
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'tfaroogh i} f&e Beliiidm, from the degradation which M. deQua- 
trefagea and o^hm from imperfect observations had too hastily 
imputed to them. 

EXPLANATION OF PLATES V. akd VI. 

/ 

Plate V. 

Fig. ]. Nervous system of Eolis papillosa : aa^ modinu supra-cesophagenl 
or cerebral ganglia ; b b, lateral snpra-ocBopbageul ditto ; c c, biic- 
'cal ditto; d gastro-oeBopbageal ditto, e e, olfactory ditto; 
/, anterior median coinmiahurc ; 17, posterior median ditto, or com- 
missure of the buccal ganglia; A a, commissure between median 
and lateral supra-oesophageal ganglia, i, innermost or shortest 
oesophngeHl jif'f'ous collar; j, slender or middle ditto; A:, outer- 
most gr widest ditto. 

Nerves fVom supra-oeaophageal ganglia Nos. 1 and 2, small nerves to skin 
of bead ; 3, olfactory ti actus or nerves ; 4, nerve tu^tlie outer lip ; 
5, ditto to skin of head between dorsal tentacles; (l,,(ritto to oral 
tentacles and loof of channel of mouth ; 7 and 8, ditto to skin of 
side of head ; 9, ditto to muscles attnehing buccal mass to skin, 
and to sides of channel of mouth ; 10 and 11, ditto to skin at side 
* of head , 12 and 13, ditto to skin down side of body below the 
rows of papilltc ; 11 and 13, ditto to skin of side of head near the 
leiitnclcs ; 16, optic nerves ; 17, auditory ditto ; 18, nei ves to the 
foot; 10, ditto to skin down side of body to pnpilliB (respiratory 
nerve) ; 20,' ditto to skin of back ; 21, 22 and 23, ditto to skin of 
bock near median line. 

Nerves from infra •oesophageal ganglia: 1, small neivcs to stomach; 2,3 
and 4, spi^i^lcr ditto to ccsopliagus and stonioch ; .5, large ditto 
passing into the buccal mass ; 6, small ditto to back part of buccal 

mass. 

Nerves from msopbageal collars : a, minute nerver from innermost collar, 
desliuatiun uiVknowii-; /3, genital and probably cardiac iferves ; 

^ y, nerves from outermost collor passing into buccal mass ; 8, single 
nerve from middle rollar, probably gastric ; c, large nerve corping 
out of buccal mass from a ganglionic swelliiig, and passing to bo 
distributed to glands of papiiliE of skin ; the ganglionic swelHi^ 
situated in buccal mass, fiom which the large nerve r comes off; 
rj, branch of communication between the largo uerve c and the 
outermost oesophageal collar. . 

"J^ig, 2. Nervous system of E. Drummmdi. The letters currespoud to those 
in last fig. except one, which marks a small ganglionic spelling 
in connexion with middle collar and genital nerve. 

. Fig* 3. Eye of E, picta : a, outer cap$ulc ; 3, pigmentary cup ; c, lens ; 
capsule of ditto, 

4uditorjr capsule of E* papillQia\ o, outer capsule ; inner ditto ; 
^ C, otplithes. 

, Fig* 5^ >\uditory capsule of E* picta : references as in last fig. 

^ Fig^ Twq otojithes fVom E, papiilosa highly magnified (ith objecf-glass), 
.diowii^g nucleus and nucleolus. , 

. > 

Platie VI. ^ 

' N^ous system of £. coronafa* Letters oS in Plate V. figS4^ 1 Sc 2, 

' Fig, 2i. 6, bueokl gatigHon of E, papUlnea slightly compressed and magnified 
j < ' toshow: the vesicular rOontMits; 3, nerve oomiiig Oom riame. 
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3. Group of pear-ibaped norfo-globulet with pedidof oil lying in iMne 
direction, the globulei showing largd nuclei and nucleoli from 
cerebral ganglion of k. papiUoaa^ 

Fip, 4. Two isolate, pear>sliapea, pedicled, nucleated nerve- corpueoleO of 
larffe size from the Bsme. 

Fiff, 5. SmalieBt cells, bright and transparent, probably nucleoli^ from the 
lame. 

Fig. 6. Side view of dorsal tentacle of E. coronata : a, olfactory ganglion 
and nerve. 

^ 1 ^. 7. Dorsal tentacle with sheath, Doto fragilit, . 

Ftg, 8. Lateral view of ditto ditto, Dendronotui arbcrencent, ' 

Fig. 9. Front viow of ditto ditto ditto. 

Fig. 10. Side view of dorsal tentacles and laminated crest of Antiopa ipUn- 
dida : a a, tentacles ; 6, laminated crost ; c, ganglionic swelling in 
> front of median cerebral ganglion ; dd^ trac|ui olfactorius to lami- 

nated crest ; e e, ditto ditto to tentacle. 

Fig. 11. Front view of dorsal tentacle of Doris coccinea, showing central 
stem and laminae. 

Fig. 12. Oliactory lamina) of Burn Trout, showing its resemblance to those 
of Dorit coccinea : a, nostril ; central stem ; c, laminee. 


XX.^Brief Notice of several Mammalia and Birds discovered by 
B. H. Hodgson, Esq., in Upper India. By Thomas Hoas- 
FIELD, M.D. &e. 

Bear Sir, Library, East India House, Feb. 12, 1849. 

'B. H. Hodgson, Esq,, late British resident at Nepal, who is now 
zealously pursuing his researches into the natural history of the 
upper provi^nces of India, has lately presented to the museum of 
the East India Company, a small collection of mammalift from 
the neighbourhood of Sikim and Darjehng, and two birds from 
Tibet ; and (Mr. Hodgson) being desirous that a concise notice 
of them may be communicated to the public without delay, until 
he shall have an opportunity of publishing a more detaued de* 
Bcription of the new species, I request you, in his name, to insert 
the following list, with a few remarks, into an early number of 
the ^ Annals and Magazine of Natural History/ 

. ^ Yours faitmullTi 

Rkhord Taylor, Esq. Thomas Hobsfiblo. 

IMt of Mammalia /rem Sikim and Darjeling, near Nepal^ in 
Upper India. 

" l^umberS 1 to 4 haver already been described and published* 

. 1. PoRcuLA, Hodgwn, Journal of the Asiatic Sociotj 
of Ben^, voj* ^vii. p. 4S>S, with a figure. , ^ , 

Tyyp Porcuia Salvania^, Hodgson. 


* Sahania, of or belonging to tbs Saul foreiU 
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NiMUe 9f and Sinb frdm Upper InUtim 2Qjl 

'1^, Char^ Piray hog of a black-brown Colour, alightiy and 
irr^^drly shaded with sordid amber; iris hazel; nude skin 
dirty flesh-colour ; hoofs glossy brown. Length from snout to 
vent 18 to 20 inches; height 8 to 10 inches; weight 7 to 10^ 
rarely 12 lbs. 

2. Talpa micniray Hodgs., Classified Catalogue of Mammals 
of Nepal ; Joum. As. Soc. Bcng. vol. x. p. 910. 

8. Rhizomys badius, Hodgs.^ Classified Catalogue of Mam- 
mals of Nepal ; Joum. As. Soc. Beng. voL x. p. 916. 

4. Lepus [Caprolagus] htspidus, Pearson. Bcscribed by J. T. 
Pearson, Esq. in the ^ Bengal Sporting Magazine.^ 

The following Mr. Hodgson indicates as undcscribcd, and they 
form an api)ropriate supplement to his Essay on the Rats, Mice, 
and Shrews of the Central Region of Nepal, printed in vol. xvi. 
of the ' Annals of Natui’al History,^ &c. p. 266, &c. 

5. Neodon, n. g., Hodgson. 

Neodon SikimeTisis, Hodgs. This animal Mr. Hodgson con- 
siders as a new type, though in many respects allied to Arvicola. 
Mr. J. E. Gray at my request has kindly compared the specimen 
with the Murines from India oontaiued in the British Museum ; 
it appears to be nearly allied to Arvicola Ritylei, Gray, described 
in the 'Annals of Natural History,^ vol. x. p. 265. There are, 
however, in the Neodon some differences in the folds of the upper 
and lower grinders; these, with the other distinguishing cha- 
racters of this type, will be pointed out in Mr. nodgson^s de- 
tailed description. 

6. Mua (squicaudalisj Hodgs. Tail equal in length with the 
body. 

7« Mta caudatior, Hodgs. Tail exceeding the body in length. 

8. ^ Mtts Varjilingemis, Hodgs. 

9. Sorex Sikimensisy Hodgs. 

10. Sorex caudatusy Hodgs. 

Birds,, 

1. Pica Tihetanay Hodgs. 

Mr. G. R. Gray, who has carefully compared this bird with 

S ecimens in the British Museum, states that " it differs from the 
irop^,by its greater size, and by the white of the quills not 
extending to near the tip. In the English specimens the white 
con[i^e8 wit;hin $ lines of the tip,^’ It appears to be allied to Pica 
rnegatopieray BlytB, Joum. As, Soc. of Ben^l, vol. xi. p. 193. 

2. Corvua Tibetanus, IJodgs. Nearly allied to Carvus corax, 
but 8omewha|; larger in size ; the bill also is stouter: ^ 
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XXI.^iVb/^ on ChttldditeSj and Descriptisna of. vOUrioua 
apeciea. By Francis Walker, F.L.I^a 

Isosoma Maderm* fern. JSneo^atrum^ capitefulvo himac^^tato^ aiil- 
tennia pedihuaque nigria, genubus iarsisque fulvis, atis auhflavU.^ 

Body black, convex, ^ith a scarcely perceptible bronac tint, spa^ 
ringly clothed with hairs : head and chest punctured : head transverse^ 
subquadrate, somewhat rounded in front, shining, very finely puno<* 
turcd, having two very indistinct tawny spots behind, a'little broader 
than the chest : eyqs dark red : feelers black, somewhat slender, rather 
more than half the length of the body ; their breadth increases but 
very slightly from the base to the. tips; first joint long, bright 
tawny, slightly spindle-shaped; second long- oboonicGd, piceous, 
tawny at the tip ; third a little longer than the second ; fourth shorter 
than the third ; fifth shorter than the fourth ; the two following 
joints also successively decreasing in length ; club spindle-shaped, 
very little broader but more than twice the length of the seventh 
joint; chest nearly spindle-shaped, broader in front ; fore- chest sub- 
quadratfr, shining, very finely punctured, a little broader than long, 
well developed ; fore-angles tawny and some wlmt rounded : shield of 
the mid-chest shining, very finely and sparingly punctqrcd, almost 
narrower than the fore-chest ; sutures of tlie parapsldes'very strongly 
markdd, converging tiU they reach the hind-border of the shield, 
where their distance from each other is a little less than one-third of 
its breath ; axillm large, and nearly conniving on the back, being 
separated there from each other by less than one-sixth of the breadth 
of the chest ; scutcheon conical, rather more thickly punctured than 
the fore- part of the body ; it has a rim along its hind -border \!rhich 
joins the hihd-scutcheon ; the latter is very short ; hind-chest well 
developed, declining, obconical, rugulosc : petiole short, rugulose, 
nearly cylindrical, not half the length of the hind-ohest : abdo- 
men longwclKptical, smooth, shining, clothed with a few white hairs, 
compressed at the tip, a little shorter but hardly broader than the 
,, chest : metapodeon occupying about one-fourth of the back ; octooa 
not half the length of tlie metapodeon ; ennaton a little shorter than 
the octoon ; decatou a little longer than the ennaton ; each of the 
three following segments equalling the dccaton in length t legs 
black ; kneeSf feet, and tips of thighs, of hips and of shanks tawny { 
tips of four hinder feet piceous : wings with a slight yellow tings ; 
^r^ns luteouB ; ulna much less than l^f tlve length of the humerus; 
rsidius shorter than the ulna r cubitus shorter than the radi^ ; brand 
very small. ^ Length of the body line ; of the wings 2^ lines. < 

‘ This and the twelve following species were found in the island of 
Madeira by Mr. Wollaston, to whose kindness 1 am indeibted for jthe 
oppdrtuiiity of examining them^ . 

‘ Isoiofiia njinor." * ^ . . ^ 

Dieyclus Amage^ mas/ Viridi ancus^ ahdomine puf^pureo, 
nigri$i piceofulvis^/cmonbus aneia, ali^ ^ 

Head .and chqpt Comdex, bronze, finely shagreened ; head 
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Much broader than the chest, green towai^e the mouth ^ |aw8 fer- 
rugiiKMB'i eyed and eyelets dark piceous : feelers black ; first joint 
pic^uB,. tawny at the base : chest nearly elliptical : fore>chefit short, 
much rounded in front ; its length nut more than one-fourth of its 
breadth : shield of the mid-chest rather short ; sutures of the parap- 
sidea very indistinct; axillse parted by one-fourth of the breadth of 
the chest ; scutcheon truncate-conical* rather large ; hind- chest well 
developed, obconical, declining, brassy green, with a ridg^ along the 
middle and a rim on each side, where there are also a few white 
hairs : jietiole short and very slender : abdomen flat, smooth, shining, 
purple, bright coppery green at the base, a little longer than broad ; 
metapodeon occupying more than one-third of the back, its hind- 
border convex ; oetoon not half the length of the metapodeon ; en- 
naton shorter than the oetoon ; dccaton as long as the ennaton ; the 
following segments shorter ; hips and thighs brassy ; trochanters and 
shanks piceous ; knees and feet tawny, tips of the latter piceous; 
fore-shanks and fore-feet brown: wings colourless; veins pale browu; 
ulna about half the length of the humerus ; radius a little longer than 
the ulna ; cubitus shorter than the ulna, slightly curved ; brand dark 
brown, of moderate size. Length of the body 1 line; of the wings 
2 lines. 

Dicyclus nigro-aeneus. 

Pachyneuron formosum. 

Pteromalus Carinus, mas. ^neo-viridis, ahdomine purpurco flavo 
maculato basianeo-viridi, antennis nigns, pedibus flavis^ metafemor 
ribus fulvis, atis limpidis, proalis fusco maculatis, 

. Bright green, with a very slight brkssy tint : head and chest convex, 
shining, finely shagreened : head a little broader than the chest ; 
front vertical : eyes and eyelets red : feelers black, slender, subclavate^ 
as long as the chest ; first joint long, slender, tawny ; second cup- 
sbaped. picebus, tawny at the tip ; third and fourth vOllry short; fifth 
and the followiifg joints to the tenth successively decreasing in lengtii 
and increasing in breadth ; club elliptical, rathef broader than thetepth 
^ joint and a little more than twice its length : chest nearly elliptical z 
fore-chest short, narrower in front ; its length less than one-fourth of 
, its breadth : shield of the mid-chest broader than long ; sutures of the 
parepsides very indistinct, approaching each other till they reacli 
the hind- border, Where they are separate by one-sixth of the' breadth 
of the chest i axillm rathe^ large, separated by somewhat less th^ 
olf the breadth of the chest; scutcheon nearly conical, 
trbnCatean front, with a rim 4otig its hind^boi^der; a little more con- 
than the shield ; hind-scutebeon visible but very sltort : hind- 
ohhstobconikal, declining, with an indistinct suture along the middle 
and a pm bn each side: petiole verf short, not one-fourth of the 
length of the hind- chest : abdomen nearly confcal, a little narrower 
1md muqh rtior^r thi^ the chest, depressed; smooth,, shining, dark 
purple, w^h it largd pkle yellow apot near the base which is brassy 
, green ; metapbdt^ qecupying about one-third of tho back ; oetocni 
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md foUqwin^ negmenti 8t mbdeinte ««id nearlfCfqm^^e j 
k)^; hips brassy green; hind-thighs and tips of feH dull i^mify 
wings oolonrlesB, rather broad ; a Targe brown spot oooupyiig tnpslf 
of the djsc of each fore^wing; Tcins tawny; ulna* rather more than' 
half the length of the humerus ; radius a litde longer than the ulna ; 
cubitus mu^ shorter than the ulna ; brand large, piceous. Length 
of the body ^ line ; of the wings line. 

Pteromalus Anaxis. mas,. ViridUf abdomine purjpureo basi oindi- 
amreot emtemu nigria, pedibua flavis, fetnoribita jnce{hvifid$bua, 
aSs limpidis. 

Head and chest convex, very finely shagreened. bright green t head 
large, broader than the cheat, with a broad shallow furrow extending 
from the eyelets to the base of the feelers : eyes and eyelets piceous ; 
jaws ferruginous : feelers black, filiform, as long as the bead and 
the chest ; first joint long, slender, very slightly curved, tawny from 
the base to the middle and piceous thence to the tip ; second "also 
piceous and shining ; third and fourth extremely minute ; the follow- 
ing from the fifth to the tenth successively decreasing in length ; 
club linear, pointed at the tip, a little more than twice the length of 
the tenth joint : chest nearly elliptical : fore- chest very short, its 
length hardly one-sixth of its breadth : shield of the mid-chest of 
moderate size, its disc rather fiat ; sutures of the parapsides indh- 
s^fict ; axillw parted by one-fourth of the breadth of the chest ; sout- 
oheoQ truncate-conical, more convex than the shield; hind-cliest 
well developed, obconical, declining, with a ridge along the middle ; 
petiole ve^ short, coppery : abdomen long-elliptical, greenish cop- 
pery. smooth, shining, nearly flat, dark purple on the disc, very little 
shorter but much narrower than' the chest ; metapodeon occupying 
nearly half of the back, bright green towards the base, where it is 
aoncave; octoon not^half the length of the metapodeon; ennmtoa 
shorter than the octoon ; decaton as long as the octoon ; the fol- 
lowlhgsegmedts very short : sexual parts long, pale tawny : legs very 
bright yellow ; hips green ; thighs piceous tinged with gpreen, which 
daii: Colour as usual prevails most in the bind-legs and least in the 
fbre-jegs j fo^c-feet tawny ; four hinder feet brown, first joint yellow t 
wings colourless ; veins piceous ; humerus twice the length of the 
>jdiia ; radius as long as the ulna ; cubitus very nearly as long aS the , 
radius ; brand of moderate size. Length of the body ! line ; of the 
wings 2 lines, * 

Vteromalus Scopas, mas. JSneo-viridta, bbdominis disco purpurea, 

' aUtennis /users, pedipus fulvis, f Paribus uiridibus, tibjis /useo < 
/ssckUii, alts limpidts, — Fex^. Abdominis disco cupreo, antennis 
piceiSg tibiispiceis, tarsis flavis, 

nnd chest convex, finely shagreened : head green, a little 
broadCr^than the chest t eyes and eyeleta red ; feelers brown, 
rather atohti a httte shbrter than the head and the chest; first jfuint' 
ptoeobs^finear^ very ^htly curved, tawny at the base ; second altd 
ptoeens and iMhing; third , and fourth extremely minute ; the fiedtotr^ 
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lt|giroi 4 t^e^ft 1 ^ ta th^ tenth •uccessively but very dlightly d^oe^ng 
i|i length } club ^oug-'Oonioalf u little more than twice tiieJength<of 
tkt teuth j^iot : chest oval, brassy green, rather uarrowcr towards 
the hind part : fore- chest very short, its length not more than one- 
eighth of its breadth : shield of the mid-chest broad ; sutures of the 
parapsidcs very indistinct ; oxillsp parted by full one-fourth of the 
breadth of the chest ; scutcheon truncate-conical, rather long : hind- 
chest of moderate size, obconical, abruptly declining, nearly smooth, 
with a ridge along the middle and a rim on each side : petiole ex- 
tremely short : abdomen spindle-shaped, flat, smooth, shining, green, ^ 
dark purple on the disc, bright coppery green at the base, shorter 
and much narrower than the chest : metapodeon occupying near 
half the hack ; octoon not one- fourth of the length of the metapo- 
deon : enuaton longer than the octoon ; decaton a little shorter than 
the ennaton ; the following segmepts very short : sexual parts long> 
tawny : legs tawny ; hips and thighs green, tips of the latter yellow ; 
trochanters piceous ; a broad brown brand across each of the four 
hinder thighs ; four hinder feet pale tawny with piceous tips : wings 
colourless ; veins tawny ; humerus more than twice the length of the^ 
ulna ; radius a little longer tlian the ulna ; cubitus shorter than the 
radius ; brand small. 

jFem, Head and chest green, with a slight brassy tinge : head 
bluish green behind, rather broader than the chest ; feelers clavate, 
piceous, shorter than the head and chest ; first joint green, tawny at 
the base i the joints from the fifth to the tenth successively increasing 
in breadth and decreasing in length ; club short-conical, broader than 
the tenth joint and full twice its length : abdomen oval, a little broader 
but not longer than the chest ; bright green with the disc bronze, 
slightly compressed at the tip, concave above, very deeply keeled 
bpn^ath, where it forms an angle whence it rises to the tip, which 
ia much elevated, metapodeon occupying less than one-fourth of the 
baoki its hind-border convex ; octoon not half the length of the meta- 
podeoh ; each of the< three following segments as long as the octoon ; 

G atelum shorter ; telum longer ; these segments are of more equal 
gth beneath, where two or three ventral segments are vii^ble 
toa^rds the base of the abdomen : legs yellow ; hips and thighs 
green ; tips of the latter yellow ; trochanters dark tawny ; fore- 
sbanks and fpre-feet tawny ; f6ur hiudet shanks piceous with yellow 
tips I four hinder feet with piceous tips : veins of the wings pale 
tawny; brand brown. Liength of the body 1-1^ line; of the 
wings 2;J-2| lines. v t 

Pteromalus Calamis, mas et fern. jEueo-viridis, ahdondne pur^ 
jmreo, aMenm nigrUf^ pedibus fulv%9, fmorilms mari piceia fern. 
obscure /ulvia, alia Hmpidis, 

d^y convex 1 head and chest extremely fiqely shagreened : head 
hlttishigreeii, rather large and thick, a little broker than the chest : 
eyes audey eleU piceous : feelers Mack* very slightly subclavate, nwlf 
aijkmg M the head and the chest; first joint long, slender^ linear 
tasrafp^ aeednd lohtip eup^shaped $ thini and fourth extremely iniiuife.f 



th^ followia^ joliTts from the frfiA to the tenth nearly et|nel ili4etifth 
but elightly moreaeing ia breadth ; club long-conici^ fiarcQ/ brbadcr 
than the tenth joint, but more than twice its kn^h ; chest nearly 
elliptical, brassy green ; fore-chest rather short, its length about one- 
fourth of its breadth : shield of the mid-chest rather short ; sutures of 
the parapsides very indistinct ; axilles large, parted by about one- 
sixth of the breadth of the chest ; scutcheon conical, coppery, rather 
prominent ; hind-scutcheon very short, but visible : hind-chest well 
developed, obconical, declining, with a ridge along the middle and 
. a rim on each side : petiole very short : abdomen' nearly round, 
smooth, shiping, purple, about half the length of the chest ; meta- 
podeon blue with a cojjper tinge at the base ; octoon and ennaton 
of moderate size ; the following segments extremely short, hardly 
visible : sexual parts long, pale : legs tawny ; hips green ; thighs 
piceous ; knees yellow ; four hinder feet pale tawny with piceous tips ; 
wings colourless ; veins pale brown ; ulna much shorter than the 
humerus, but more than half its length ; radius much shorter than 
the ulna ; cubitus a little shorter than the radius^ and rather more 
than half the length of the ulna ; brand very small. 

Fern, Head and chest dull green : head very little broader than the 
chest : feelers subclavate, shorter than the head and chest ; first joint 
tawny ; second piceous ; third and fourth tawny ; the following joints 
from the fifth to the tenth successively decreasing in length and 
increasing in breadth \ club elliptical, broader than the tenth joint and 
nearly thrice its length : scutcheon dull copjTery ; abdopsen long ob- 
conical, smooth, shining, dull purple, ns long and rather broader 
than the chest, keeled beneath, and having there an angle whose 
hinder line rises abruptly from the middle to the tip ; metupodeon 
bright green, concave at the base, nearly one-fourth of the length 
of the abdomen ; the following segments successively and slightly 
decreasing in length : legs tawny ; hips green ; thighs dark tawny ; 
four hinder feet pale tawny with piceous tips. Length of the ho(jly |-1 
line 5 of the wings 1^-1 ^ 

Allied to Pt, hernipterus, apicalis, and conifer. 

Cerobysius Euphranor, fern, ^nco’^viridis, abdotnine cupreo opit^ 
purpuret^^ antennvs nigris, pedibus fulvis, tnelapedu 9 (t tibiU apice 
jftmoribusgue piceis, alis limpidis. 

Heed nearly semicircular, convex in front, slightly concave boliind, 
jgreen,' coarsely fehagreened, hardly as broad as the chest ; eyas and 
eyeletnTdark red : feelers subclavate, black, little shorter than the 
body i first joint long, subclavate ; second cul)-shap€d ; the following 
joints Buccessivelv increasing in breadth ; clnb long-coAioaJ, broader 
than the eighth joint and much more than, twice its length : chest 
shoA/ elliptical, convex, finely shagreened: fore- chest extremely 
hosdiy visible above r shield of the mid-chest short and broad ; 
axillas nieetiiig on the baoki no traces of the sutures of the 
lides^s sotttcir^ obeomcah brassy, flat more rongUy shf^gteaied 
than, the ehidd i its fore- border frraing an obtusenflgle : 
very abort/ eoiDotb, skining, {Wrplirii Mack: abdOmed dbhmdeoMik.' 
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eoppeiy, talooth, ooncdve above, deeply keeled beneath; 

compreised at the tip ^vhich is bright purple, a little longer but 
very much narrower than the chest ; metapodeon occup 3 nng full 
one-third of the back ; oetoon and following segments short : legs 
tawny ; middle legs paler than the fore-legs and dilated as usual ; 
tips of their feet brown ; hind-legs piceoiis ; their shanks tawny with 
pioeous tips : wings narrow, nearly colourless except their tips, which 
are gray ; veins piceous ; ulna about one- third of the length of the 
humerus ; radius much longer than the ulna ; cubitus shorter than 
the ulna, and forming with the radius a more acute angle than occurs 
in Enc^rtus ; brand extremely small. Length of the body \ line ; of 
the wings 1;^ hne. 

Eulophus Amempsinus. 

I'etrastichus flavifrons, fem. Nigro-viridis, capite fulvo, abdomine 
nigro ‘purpurea, antennis fuacis, pedibus fulvis, metafemoribus 
piceis, alia limpidis. 

Body smooth, shining : head tawny, broad, very short, impressed 
between the eyes, bright yellow and somewhat dilated about the 
region of the mouth, a little broader than the chest ; eyes and eyelets 
bright red, the former prominent : feelers pale brown, subclavate, 
rather stout, more than half the length of the body ; first joint long, 
dilated ; second tawny, cup-shaped ; the following joints from the 
third to the sixth successively increasing in breadth and decreasing 
in length ; club long-elliptical, broader than the sixth joint and more 
than twice its length: chest short-elliptical, convex, greenish black, 
rather broad : fore-chest very short, its length not more than one- 
tenth of its breadth : shield of the mid- chest large ; sutures of the 
parapsides very distinct and strongly marked, converging towards 
the hind-border of the shield ; axillss parted by one-third of the 
breadth of the chest ; scutcheon short, obconical, with two parallel 
sutures along its back : hind-chest short and broad, hardly narrower 
behind : petiole extremely short, so that the abdomen appears sessile : 
abdomen short- elliptical, flat, purplish black, a little shorter and 
narrower than the chest ; metapodeon and three following segments 
of moderate length; tlie rest very short: oviduct pale tawny: legs pale 
tawny ; tips of feet brown ; hind-thighs mostly piceous ; wings broad, 
colov^rless, pubescent, ciliated ; veins pale tawny ; ulna much longer* 
than the humerus ; radius shorter thau the ulna ; cubitus not one- 
third of the length of the radius ; brand extremely email. Length of 
the body i wings line. 

TetrMtlchus SLlius, fem. Nigro-teneus, antennis fulvia bast piceis, 
pedibus fulviSt femoribus piceis, alts limpidis. 

Body saiootti>^ shining : head black, broad, very short, impressed 
between, the ey#a, very little broader than tlie chest : eyes and eye- 
lets biriight red, the former prominent : jaws ferruginous : feelers dull 
tawny, jnibclaivate, rather more than half the length of the body ; 
first jaUit pioeous; second cup^shaped ; the following joints from the 
. Ann, ^ Mag. N. Ser. 2. Vol, iii, 14 
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tUird to tbe sixth Bucoessively inci^aring in breadth and d^creai||i^ 
in length ; club long- elliptical, broader than the si^th joint and mote 
than twice its length ; cheat short-elliptical, convex, brassy^ ra^er 
broad : fore-chest very short ; its length not more than one^tex^h 
of its l^rendth : shield of the mid-chest large ; sutures of the phhip- 
sides very distinct and strongly marked ; axillee parted by one-third 
of the breadth of the chest ; scutcheon short, obconical, with t^o 
parallel sutures along its back ; hind-chest short, broad, obcOnical, 
declining : petiole extremely short : abdomen long-nlirptical, 
bronze-blaok, slightly concave above, slightly keeled beneath, shorter 
and much narrower than the chest ; metapodeon and three following 
segments of moderate length ; the rest very short : legs pale tawny ; 
tips of feet brown ; thighs mostly piceous : wings broad, colourless, 
pubescent, ciliated ; veins pale tawny ; ulna much longer than the 
humerus ; radius shorter than the ulna ; cubitus not one-third of the 
length of the radius; brand extremely small. Length of the body 
i line ; of the wings 1^ line. 

Var, /3. Body black. 


XXII . — Some Account of the storm of January in Bedfordshire. 

By John Martin, Esq. 

To the Editors of the Annals of Natural History. 

GenTLKMEN, Froxfield, Feb. 14th, 1819. 

A REMARKABLE storui took placc OR Sunday the I4th of Janu- 
ary 1849. A few particulars relating to it may be found inter- 
esting to those who attend to meteorological pursuits. 

The information with respect to it, in this communication^ is 
chiefly confined to what occurred in the park of the Duke of Bed- 
ford, and IS obtained from His Grace's land steward, Thomas 
Bennett, Esq. 

The hurricane, attended by a heavy fall of rain, passed over 
Woburn Park about half-past two o'clock p.m. The direction 
it took was from the north-west to south-east ; its range diii apt 
appear to extend more than a quarter of a mile. *rhe writer of 
this, who resides Rt the edge of the park, scarcely ha^f a mile from 
. the principal scene of destruction, was not aware of what was 
going on so clo^ to him. The sun was shining a few minu^ 
previously, and'although the windjhlew rather strongly^ 

. pevceptibly stronger tl^ it had been blowing for somp clays^i 
, , Its greatest violence did not continue more tha^ a qu^ter 
olfRU bour.< As far aa information has been obtaineiji^ 

^ appearfmpe in^hia vicinity, it was first observed at 
, Wtd apd^w Brickhill on the borders of Bedfoi^dshirp*. ^ 
placaa aeversl tress ws^re thrown do^ ^^ wqil 
^udklingSk; On Bow Biriekhill Heathy where 
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^|>Iantatloii the Duke of Bedford's, several fir-trees were rooted 
tip ; the destructive effects of the storm may be tracked, through 
that and an adjoining plantation on Wavcndon Heath, to the 
Fuller^s-earth Lodge on the high road to Northampton. From 
this place to Woburn Park there was no obstruction offered to 
its progress. It attacked the evergreens in a plantation at Crawley 
Grange near the gate of some water-meadows on the west, and 
continued from thence to Crawley Grange plantations on the east. 
Several very large trees were uprooted by the violence of the 
wind, principally spruce fir, and many others broken in the 
middle by their fall. It then took the course of a hollow in 
a plantation of evergreens in Crawley Dean Hills, clearing away 
all that resisted its progress — passing over the open part without 
causing much damage. At Flitwick, about five miles distant, a 
windmill was blown down, its cap and sails destroyed — half of 
one of the latter was earned sixty yards before it fell, and then 
rebounded ten yards further. One of the flaps, made of iron 
and canvas, was blown to a distance of one hundred yards from 
the mill. Several houses and barns m the village were untiled. 
The storm then appears to have passed off in the direction of 
Hitchm, on the borders of Hertfordshire. Its fury however ap- 
pears m a great measure to have been spent on the plantations 
of the Duke of Bedford, in the park and its vicinity. 

The number of trees blown down and broken on this property 
is about five hundred. The principal damage was to the fir tribe, 
and this is perhaps to be accounted for from their leaves holding 
the wind, offering an obstacle to the gale, while the leafless state 
of oaks, beeches, and other timber presented in this respect no 
tesistancc. 

’ A person who was on his way to Brickhill describes the violence 
of the storm to have been so great, as to force up the gravel on 
" the road, and carry thorn bushes between two and three hundred 
yards. Several trees were blown down near him ; the window- 
shutters of a house torn off ; and all this destruction is stated not 
' to have occupied more than a minute and a half. It was nc- 
*'Companied by a torrent of rain. A young man who was going 
ftom Crawley to Woburn encountered the storm. Rain not 
' falling when he left home, he had not provided himself with any 
defbhee from what he did not anticipate on starting; be states 
thet bed not proceeded more than ten minutes on his way, on 
aitiVibg at tne comer of the park Wall on the road from Ahipt- 
tb Wrtbnrtt, when his clothes and hat were entirely soaked 
a'tnost heavy rain. In endeavouring to pass along 
Hhir foot-pafh'^hich tuns dose under the wall, it was with the 
Owing to the Tiolenee of the storm^ th^ be 
mkidtaSh nts l^ ; indeed it wa^ so violent as to oom]^ 

14 * 
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him to retrace his steps. He had reached on his way back the 
corner of the wall close to the fir plantation in the Orange Belt, 
which he had only passed a few minutes previously, when he saw the 
whole clump of trees growing at the corner simultaneously laid 
prostrate. The action of the wind appeared to him to heave them 
up; 111 all probability, the blast, acting under the greater and lower 
branches, raised them in this manner. He describes the air around 
him as being darkened with the young shoots of, the trees, 
mingled with thatch from haystacks in the adjoining fields ; the 
roar of the storm was so great as entirely to drown the sound 
of the falling timber, although he stood so close to the scene of 
its fury. A gig with three persons m it had only passed a few 
seconds previously ; though conscious that trees were falling, they 
did not actually witness them; it was with tlie utmost diffi- 
culty that the horse kept its legs, and the weight alone of the 
three prevented the vehicle itself from being blown over. 

At the lodge called the Deans there is a very fine Weymouth 
pine ; the keeper describes this tree as appearing to shiver to its 
very base, seemingly heaving up, as though underground action 
was at work ; happily for the security of the cottage*, it rode out 
the storm. 

A person residing at Castle Thorpe, two miles south of Hans- 
lape in Northamptonshire, states that the day was remarkably 
clear till half-past one, when he distinctly saw the storm-cloud 
rise from the west and overspread the sky in a quarter of an 
hour and proceed eastward. 

From information obtained through the kindness of a friend, 
it appears that the storm was observed at Bristol between twelve 
and one, and rather later at Cheltenham ; its course is not known 
to me thence until it arrived at Fenny Stratford, Bow Brickhill and 
Woburn Park — at Bishops Stortfordand Colchester it was noticed 
at about three o^clock. It most probably swept across the island, 
rising in the British Channel and terminating in the German 
Ocean. On reference to the map, it appears to have assumed a 
semicircular shape, agreeably to the law laid down by Col. Reid in 
his very interesting record of facts in his work upon that subject.’ 

Some of your correspondents may have noticed its progress in 
other localities, and thus more effectually complete the course it 
took, and more decidedly establish in this instance the value of 
Col. Beid^s theory. 

The remarks with which I trouble you were intended princi- 
pally to describe the effects of the storm in the Duke of Bemord's^ 
ParK, where, from all that has been collected during its progress, 
the chief injury was sustained. 

1 am, Oentleuien, your obedient servant. 
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TL\l[\,-^Descriptions of five new sjiecies of Coleoptera, 

By the Rev. J. F. Dawson, LL.B. 

Section GEODEPIIAGA 
Fam. IlAttPALiJ).E, MacLeay. 

Genus Atnara, Bon. 

X 1 . Amara Vectensis, Oblonga convexa scnea nitida, iiiterdum c«- 
ruleo-nigra : clytris punctato-striatis : aiiteniiarum articulis tribus 
primia rufo-teataceia . tibiia taraiaque rufo-fciTugineia. Long. 4} 
lin. 

Oblong convex, body beneath shining black : head, thorax and 
elytra brassy brown, sometimes greenish brass, rarely bluc-black, 
not always concolorous : thorax with an oblong deep impression 
on each side at the base, midway between the hinder angles and 
the dorsal furrow : elytra regularly and evenly striate, the strire 
deepening towards the apex and finely punctured for about two- 
thirds their length, the punctures gradually diminishing behind 
the middle and totally ceasing when the stri® begin to deepen : 
within the outer margin an irregular hue of deep impressions 
most numerous behind the middle : thighs pitchy black ; tibia 
and tarsi rusty red or pitchy testaceous ; anterior tibia with the 
spine at the apex tricuspid, the middle macro being longest and 
stoutest and slightly curved, the inner one smallest : first, second^ 
third and basal half of the fourth jofhts of the antenna red, the 
rest fuscous black. 

Originally taken at Ryde, Isle of Wiglit, and referred incor- 
rectly to tricuspidata, Dcj, Wc are indebted to Dr. Schauin for 
correcting this error ; and his opinion has since been confirmed 
by other continental entomologists, who have pronounced it to 
be an undescribed species. 1 have taken it annually for some 
years past in the north side of the Isle of Wight, but always 
sparingly, except on one occasion, when in company with my' 
friend Mr. Wollaston (April 184.6), it occurred plentifully among 
refuse left by a flood at Ryde. I have not seen it since. As the 
species requires a name, I have given it one commemorative of 
the locality in which it is (I believe exclusively) found. 

Genus Trechus, Clairvillc. 

2. Trechus incilis. Subtus niger, abdominis npice testaceo, supra 
nigro-piceus. thorace cordato, convexo, postice angustato, utrinque 
foveolato, angulis posticis incilis, acutis : ely tris oblongo-ovatis, 
striis quatuor dorsalihus abbreviatis in singulo impressis : antenna- 
. rum 3, 3 et 4 articulia nigris, reliquis, palpis pedibusque testaceis. 
Long. 2^ lin. 

Oblong ovate, dusky pitchy : head with two oblong frontal 
impresflioDS : thorax heart-shaped, disc convex, broad in front, ^ 
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with the sides considerably narrowed towards the» hinder ih^es, 
which are acute^ having a large fovea on each side nearfy 
covering the base : elytra rather convex, th^ disc of each mih 
three rugged abbreviated striae^ and a fourth interrupted and 'shme^^ 
ivhat obsolete ; sides and apex smooth, with four or five impres- 
sions within the margin, near the humeral angles : body beneath 
shining black, with the tip of the abdomen broadly testaceous : 
antennee (except the second, third and fourth joints which are 
black), palpi and legs red. 

A pair, taken by myself in July 1847 at Whittlcsea Mere, are 
the only specimens known. 

Genua Blemus, Zeigler. 

3. Blemus lapidosus. Kufo-testaceus, nitidus, capite interdum piceo* 
ocuIlb ingris : elytna punctato-atriutis, punctisque duobus im- 
piessia, palpis pedibusque pallidia. Long. 2| lin. 

Above reddish testaceous, paler beneath : head with a deep 
longitudinal stria on each side : thorax somewhat heart-shaped, 
having a deep fovea on each side at the base : elytra depressed, 
deeply striate, the striie finely punctate, third interstice with two 
deeper impressions : legs and palpi pale. 

Taken on the south coast of England some years ago, and 
erroneously referred to pallidus, Sturm. It appears to have been 
a scarce species, as I never saw a specimen in any collection till 
I had the good fortune to rediscover it about five years ago on 
the south coast of the Isle of Wight. Dr. Schaum, in Ins re- 
marks on the British Carabidee published in the Stettin Trans- 
actions*, has stated that it answers perfectly to the description 
of Trechus fulviis, Dej.;^;' but in a letter which I received from 
him shortly after his last visit to England, he observes, in refer- 
ence to specimens which I had given him, It is not Trechue 
fulvuSj Dej., as I supposed : the latter, of which I have lately seen 
atypical specimen, is allied, but sufficiently distinct : TrechuspaU 
Itdvs, Sturm., being equally distinct : your insect ought to re- 
ceive a new name.^' I have assigned it one, indicative of its ha- 
bitat, being found at some depth among the fihe shingle on the 
sea-beach. It is taken also in similar situations in the north of 
England by Messrs. Hardy and Bold, but is Very local. 

Fam. Bembidtid^, Sickens. * 

Genus Pert/phuSj Megerle. 

Af. Ptpryphus neglectus. Supra viridi-a;neu8, thorace cordato angafc- 
H tatp.,.ntrinque foveojato, ungpilis posticia acutis; elytrU oblongs, 

f ^aululum depressis, punctato-striatia rul'o-piceia, faaciis ^uabbs 
ere obsoletis rufo-Ustaceia ; antennarum 1, 2. 3 ct 4 articulii. 
<pedi1)us^he te^tacelk. Long. 2^ lin. ^ 

. [* Ses also • Aruisla/ p. 37, of the pr<*fe#nt rolmue.— Eu.] ^ ' ' 
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1 Beoeatb black : head and thorax dark metallic green, ehining, 
the former with a broad frontal impression on each side behind 
the eyes, back of the head smooth and glabrous: mandibles 
pitchy : palpi testaceous with the apex pitchy : hi*st, second, third 
and Itosal half of the fourth joints of the unteunse reel, the rest 
fhscous black, all the jointa (except the second) rather long : 
thorax convex, heart-shaped, narrow, not much more than half 
the width of the elytra at the base, which has a deep fovea on 
each side, hinder angles acute : elytra oblong, rather wide and 
depi^essed, the sides somewhat parallel, with the tip gently 
rounded, coarsely punctate-striate, with two deeper impressions 
on the third stria ; the apex smooth, pitchy red, with two reddish 
testaceous fasciie more or less obscure and obsolete, sometimes 
wholly wanting : legs testaceous red. 

Not unfrequent in the north of England on the banks of the 
Tyne and Derwent, and mentioned m the ‘ Catalogue of the In- 
sects of Northumberland and Durham' as a variety of saxatilie 
by Mr. T. J. Bold, to whom I am indebted for my series. It is 
however sufficiently distinct from that species ; for independently 
of the colouring the structure is different, and while the elytra 
are considerably broader and perhaps less depressed, and the 
punctured striae not carried to the apex, as they arc in saxatihs, 
at the same time the thorax is smaller, naiTower in front and more 
convex. Dr. Schaum, whose attentiop I called to the species, after 
a careful examination and comparison of the specimens which I 
had given him with their continental allies, both at Paris and 
Brussels, informed me that it is unknown. 

Genus Lopha, Megcrle. 

5. Lopha Clarkii, fc^upra nigro-picea, thorace subcordato, truncato, 
utrinque foveolato : elytris oblongo-ovatis, punctato-striatia.punctia 
sat profundis : antennarum basi, pedibusque testaceis. Long. 
lin. 

Beneath shining black, above pitchy black, head with two 
slightly flexuons striae, between which is an elevated ridge^ on 
each side behind the eyes somewhat approximating in front * 
mandibles pitchy red, palpi pitchy black, basal joint of the an- 
tennae wholly and base of some of the following ones pale red ; 
thorax oblong heart-shaped, truncate before and behind, disc 
convex, transversely wrinl^led, with the sides dilated and rounded 
Wore the middle, then narrowed, but leaving the base suffi- 
qig^tly broad, which has a large rugged fovea on each side, hinder 
Bt^jBjles adute : elytra pblong-ovate, wide, convex, deeply punctate- 
atrtate, thp pnnetuted strise abbreviated before the apex, which 
with the sides is smooth, and has an obsolete blood-red spot 
near the onto margins ; legs entirely red. In its general sthic* 
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ture and in the deep punctilres on the elytra it is allied to 3fan- 
nerfmmii, but is a larger and more robust insect ; the thorax 
especially is much larger and broader at its basis. 

I captured three specimens near Dorchester m May 1848, a 
pair of which I gave to Dr. Schaum, who informed me by letter 
after his return to Germany, that the species is unknown on the 
continent. 

Ramsgate, February 16, 1849 ' 


XXIV. — Alga Orientates • — Descriptions of new Species belonging 
to the genus Sargassuiu. By R. K. Greville, LL.D. &c.* 

[Continued from p. 109.] 

[With a Plate.] 

WlOHTlANiE. 

13. Sargassum obovatum (nob.); caule subcompresso , foliis’cauli- 
nis obovatie, obtuaUsimis, aubintegria vel obcure dentatia ; aliia 
racemia intermixtia lanceolatis, aerratis ; vcsiculia subellipticia ; 
receptaculia minutia, oblongia, cylindraceia, in racemis denais. 
rotundatis, pedunculatis, aggregatia. 

Hab, in raari Feninsulae Iodise Orientalia ; Wight. 

Root unknown. Plant probably 1-2 feet long, judging from 
the fragment in my possession, which is apparently a portion of 
one of the primary branches or divisions of the stem ; this is 
somewhat compressed, as thick as a blackbird^s quill, beset with 
numerous branches 2-3 inches long, which are bushy with ramuli 
less than an inch in length on which are found the racemes of 
fructification. Leaves : those on the stem above an inch long, 
obovate, quite rounded at the extremity, almost entire or ob- 
scurely repaudo-dentate, furnished with a nerve which disappears 
at some distance from the end ; those on the smaller branches 
often more or less serrated, whde those which accompany the 
fructification arc much smaller, lincar-lanccolate, and sharply ser- 
rate. Vesicles attaining the size of a small garden pea, varying in 
shape from elliptical to spherical, sometimes apiculatc, supported 
on a compressed stalk generally little more than a line in length. 
Sometimes, however, one of the little lanceolate leaves beconieih 
converted into a vesicle, and the stalk is then proportionally 
long. Receptacles cylindraceous, oblong, much-divided and lobed, 
forming a aense, roundish, very shortly pcdicellatcd cluster 'a line 
or more in length. Colour very dark red-brown. Substance 
thick and Cartilaginous. 

* Read before the Botauical Society of Edinburgh 1 Ith Jan. 1840. 
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The only specimen — and it is a mere fragment — which I have 
seen of this Alga was disentangled from some other species. 
There appears to be a disposition in the leaves towards the ends 
of the branches to become incurved, but this may not be a per- 
manent character. 

14. Saryassum Wiyhtii (nob.), caulc compresso, distiche ramoso ; 
foliis anguste lanceolatia, integerrimis , vcsiculia ellipticis, apicu- 
latis, longe petiolatis, petiolis plunis, dilatatis , reccptaculia linea- 
ribus, compreasis, rumoaissimia. in nicemo ample subtruncato 
aggregatis. 

Wight in herb. no. 12 h 13. 

Hoh, in man Peninsulae Indise Orientalia ; Wight. 

Root an expanded disc, throwing up several mostly undivided 
stems from I to 2 feet in length, or probably more, giving oflF 
branches in a distichous manner, at intervals of hall* an inch or 
more; the lower ones are several inches long, becoming gra- 
dually shorter, and more remote as they approach the summit : 
the fruit-bearing ramuli are vei’y short, and, like the rest, di- 
stichously arranged, heaves from 1 to near 2 inches in length, 
narrow-lanceolate, sometimes almost linear-lanceolate, nearly 
equally attenuated at each extremity, acute, quite entire or 
obscurely repando-dentate, fuimishcd with a somewhat faint nerve 
and a few scattered pores. Vesicles about the size of the seed 
of Lathyrus odoraUis, elliptical, apiculate, on long dilated folia- 
ceous stalks, in young plants arising from the axils of the cau- 
line leaves ; afterwards accompanying the fructification but spa- 
ringly, and generally taking the place of a leaf. Receptacles 
axillary, filiform, compressed, very much divided, the exterior 
branches the longest, so that the racemes have a cymose or tassel- 
like appearance. The racemes vary much in size, being dense, and 
not more than 2 or 3 lines long in some plants ; in others half 
an inch and much more lax. Colour dark, olivaceous, the recep- 
tacles black when dry. Substance slightly cartilaginous. 

In some specimens, the branches, besides producing axillary 
racemes, have the appearance of terminating in a larger raceme, 
an effect which seems to be produced by the ultimate leaves being 
converted into receptacles, the whole preserving the truncate and 
tassel-like outline of the axillary racemes. 

For this fine and very striking Alga 1 have reserved the name 
of the excellent and indefatigable naturalist from whom I received 
it. It is quite unlike any other species with which I am ac- 
quainted. . 

15. Sorgassum cervicome (nob.) ; caule compresso, distiche ramoso ; 
foliis late lineari-lanceolatis subintegerrimis, superioribus atque in 
ramis fertilibus hrevioribus, lanceolatis, plus minusye dentati* ; 
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vesiculiB elliptioo-sphserioM petklativ, petiolia foliaceia, dilatatia ; 
receptaculis compreasia, valde dentatia, in racemo cpmppfito ag« 
gregatia. 

Wight in herb. no. 17. 

Hob. in mari Peuinaulac Indise Orientalis ; Wight. 

Root a callous disc, throwing up a number ot stems nearly two 
feet long, compressed, a hue or more broad, uudivided, giving oflf 
branches in a distichous manner, at intervals of from half an inch 
to an inch o» more, 3-6 inches long, spreading, the whole forming 
a more or less oblong outline. Fruit-bearing rarnuli numerous, 
an inch long or more at the base of the branches, and dimi- 
nishing gradually to the extremity. Leaves: those produced 
from the main stern and especially on young plants often 2 to 
near 3 inches long, and from a quarter to half an inch m breadth, 
somewhat obtuse at the apex, either quite entire or obscurely 
repando-dentate, rarely furnished with a few sharp teeth towards 
the base. On the branches they are about an inch long, more 
or less lanceolate, more acute, often sharply toothed ; all furnished 
with a nerve and pores. Vesicles somewhat elliptical, on young 
plants nearly as large as a small garden pea, supported on foli- 
aceous, dilated stalks 2-3 lines long. Sometimes the vesicle is 
winged and apiculate. Recej)tacles 1-1^ line long, axillary, 
forming pedunculate, more or less divided racemes, the segments 
very irregular in shape, compressed, and toothed so as frequently 
to resemble a deer^s horn. 

The most remarkable feature in this Alga is the occasional 
length of the leaves which arise at the base of the primary 
branches, and which cause them to resemble the fronds of some 
of the l^copodoid Polypodia. This is most conspicuous in a 
rather early stage of growth. The species however is liable, I 
suspect, to considerable variation ; and even on the same indivi» 
dual leaves may be seen almost, if not quite entire, while others 
are decidedly arid sharply toothed. The latter occur- ehiefiy in 
the upper part of the plant, and towards the ends of the branches. 
The description and figure I have given must be regarded as pro- 
visional, for if my apprehensions 1^ well-founded, a more exten- 
sive series of specimens will be required before a complete cht- 
titter can be drawn up. 

EXPLANATION OF PLATE IX. 

Sargassum obovatum, ^ 

1. Terroinsfion of a bmnob. . , , 

— 2. Csulins leaf^ , \ 

, 3* JUsvoi ttcconfipanying the receptacles. ^ 

^ ‘ A raewriie aila leaf from the end of a branch. > ^ ^ 

4. Vi^aielos. 4 nullified, - a ’ 
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• ' ' Sarfffusum fViffhtii. 

Hg. Portion of a branch. 

— 2, 2. Leaves and vesicles from a young specimen. 

— > 3. Raceme of fruclification as sometimes seen terminating the 
brunches. 

— 4. Portion of a raceme in its more compact form. 

* — 5. Portion of do. AS seen in fig, 3. 

— 6. Vesicle, 4 & o magnified. 

Sargansum cervicorne. 

Fig. 1. One of the fertile rnmiili, ond leaf given off at the base of n branch. 

— 2 Leaf from a >oung plant with vesicles. 

^ 3. Do. trom towaids the upper purt of same plant. 

^ 4. Vesicloy. 

— ,5. Receptacles as they are developed on one specimen. 

— 6. Do. The lust magnified. 


XXV. — On the Gonidia of Lichens. By G. H. K. Thwaites, 
Lecturer on Botany and Vegetable Physiology at the Bristol 
Medical School. 

[With a Plate ] 

There appears to have been much uncertainty felt by those who 
have devoted their attention to the study of the Lichens, as to 
the real character of those spherical or subsphencal green bodies 
which are characteristic of true Lichens, and to which the name 
of gonidia has been given, from the circumstance of their capa- 
bility of becoming developed into new plants when separated 
from the parent structure. Every one who has examined care- 
fully the thallus of a Ijichen under a tolerably high power of the 
microscope, must have been struck by the peculiar appearance of 
the gonidia, as compared with ordinary cellular structure : — the 
frequent irregularity in their form — their u ant of correspondence 
in size — their slight attachment to each other, or to the filamen- 
tous tissue surrounding them, and their aggregation in certain 
parts of the structure — must have taken the attention of any 
observer who has been much accustomed to the examination of 
vegetable structures. These peculiarities indeed gave rise to a 
strong desire on my part to ascertain the real character of gonidia, 
and ^ter examining a great number of species, both of true 
Lichens and of the genus Collema, and plants allied to it, I am 
able with confidence to state what is the true character of gonidia. 
It is pretty generally known that the thallus of Collema consists 
of a number of moniliform filaments, and also of delicate anasto- 
mosing cylindrical filaments immersed in a more or less firm ge- 
latine. ‘When examined more carefully the structure is found 
to consist of Dumei\U8 Nostoc-like vesicles closely cohering, and 
among which ramify the anastomosing filaments. The cdlulmr 
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cuticle which invests the thailus of some species of CoUema, or 
rather of Leptoffium, Fr., is a modification only of the anasto- 
mosing filaments^ as can be proved from the sbucture of ^me 
allied plants. 

What has just been stated may be considered a description of 
the ordinary structure of Collema and Leptogium, but m CoUema 
nigrum we find each frond corresponding to a single nostoc-vesi- 
cle, which becomes invested with a cellular cuticle, and has ex- 
ternal to this the characteristic anastomosing filaments, which, 
with those of other similar fronds, go to form the filamentous 
substratum or kind of thallus upon which the fronds of this spe- 
cies are situated. In the true Lichens is to be traced a very 
similar structure, only that instead of nostoc- vesicles we find 
groups of cells very nearly resembling those of the genus Pleu~ 
rococcus, Meneghmi, and around these cells, which increase m 
number by continual subdivision, anastomosing filaments or mo- 
difications of them become developed, just as takes place in CoU 
lema nigrum ; indeed so great is the resemblance between the 
small fronds of that species and a state 1 have found of Biatora 
vemaliSj as to have at first made me suppose they were imme- 
diately allied to each other. 

From the above then it is clear, that the gonidia of a Lichen 
are the analogues as regards their functions of the nostoc-vesicles 
of Collema^ and this view enables us to understand what pre- 
viously appeared an anomalous character in these organs. The 
gonidia are in fact the essential part of the whole structure, 
and can scarcely be considered as gemmee, except when under 
certain circumstances they put on that character, just as ordinary 
cells do in other plants. 

The other elements of the Lichen-thallus may without diflSculty 
be believed to repres^mt modificatious of the anastomosing fila- 
ments of Collerm, which no doubt they are. 

It is thus shown that between Collema and the true Lichens 
there subsists a close though not an immediate sanity, the 
essential part of the former being represented by the genus 
NostoCj and of the latte?' by the genus Pleurococcus. 

There are other plants bearing considerable external resem- 
blance to those we have been describing, but which are repre- 
sented, as respects their essential structure, by other genera of 
the lower Algse. Amon^ such may be mentioned Synalissa tniU 
^arisj Fr,, first gather^ m this country by Mr. Borrer, who found 
It growing upon St. Vincent's Rocks : externally this little plaOt 
mneh resembles a Collema, but an examination of its internal 
substance under the microscope exhibits to us a structure very 
like that of the genus Coccochloris : a number of single cells (or 
binate, when undergoing subdivision) aro scattered througbouli 
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tbe gelatinous substance of the plants and most thickly towards 
the periphery of the cylindrical branches of the fronds. Each 
cell 18 found, upon a careful inspection, to be surrounded by its 
definite amount of gelatine, and to be situatiid at the extremity 
of an ultimate ramification of the numerous somewhat anasto- 
mosing filaments which pervade the whole mass of the plant 
(PI. Vlll. A. fig. 2). The genua Paulia, Pee, a species of which 
[PatiHa perforata^ Mont. MSS.) has, at the retpiest of Mr. Berke- 
ley, been kindly sent for my insptTtion by l)r. Montague, pos- 
sesses ail internal structure precisely similar in character to that 
of Synalissa, The asei of ^ynalissa xmhjaris contain numerous 
perfectly spherical sporidia : 1 could not detect any apothecia in 
Dr. Montague’s specimen of Pauha. 1’lie genus Lichina is im- 
mediately allied to Shgotiomo (Ephehfy Pr.), and the whole struc- 
ture IS very different from that of PauliUy as 1 have ascertained 
from the examination of frcslily-gathercd specimens of the former 
recently sent me by Prof. Harvey 

Whilst writing on this subject, I may mention another very 
interesting plant, which, in the texture of its frond and character 
of Its fructification, exhibits some analogy to Collcma, 1 allude 
to Mastodia tesscllata, Flor. Ant., for a sight of specimens of 
which 1 have been indebted to the kindness of Professor Harvey 
and Mr. Berkeley. The essential structure of this plant is re- 
presented by the genus Ulva (especially Ulva crispa), but it pos- 
sesses apothecia containing asci, though the latter organs appear 
to have escaped the observation of the excellent botanists who 
described the plant, owing to the spondia so soon becoming free. 

We have thus then offered to our view plants which, judging 
from their external appearance alone, would be arranged together 
in one undivided group, and even in some cases in the same 
genus, exhibiting nevertheless totally different types of structure. 
They arc as follows : — 

1 . The Lichens proper ; 

2. Collema, Leptogiuiriy &c. ; 

8. Synalissa and Pauha ; 

4. Mastodia) 

represented respectively, as regards their essential fundamental 
structure, by the genera Pleurococcus, Nostoc, Coccockloris and 
Ulva [U, cr%spa)y which are usually placed very near together in 
a natural arrangement; but the circumstance of their each im- 
pressing a character, upon being a bond of union, as it were, to 
plAnts higher in the scale of vegetation, will doubtless, if well 
donsidered, furnish a key to the proper arrangement of species 
closely allied to and of equally low development with them. 

It is highly interesting to observe in thi^se lower plants a 
t 3 rpical character of essential structure binding together nume- 



22 ^ Bibliogf^t^hitiat Noti^t, 

rbiiB species of various forins^ find enabling as ib dxsthigulsb' tail 
once in" other species resemblances of analogy from those of affi- 
nity: so true is it that in the smallest natural groups . of orga- 
nized structures the same great principles aro to be discovered, 
when carefully sought for, which exhibit themselves so obviously 
in the larger divisions of the Kingdom of Nature. 

EXPLANATION OF PLATE VIII. A. 

Fig. 1. Portion of a plant of Synaltssa vulgarift Fr., alightly magnified. 

— - 2. Small portion of the internal Bubstuiice of the frond, allowing the 
arrangement of the cells, and tlieir attachment to the branched 
filaments. Mugnified 270 linear. 

— 3.^ Asci and paraphysea of Synaltssa vulgaris. Magnified 270 linear. 


BIBLIOGRAPHICAL NOTICES. 

Illustrations of the Proceedings of the Zoological Society of London. 
Part I. Januaiy — April. 1848. 8vo. 

We hail with hearty welcome this moat noble addition to the illus- 
trated periodical zoological works of our country, and hope that it 
may meet with that liberal encouragement which will Induce Mr. 
Mitchell, the able Secretary to the Zoological Society, to persevere 
in its publication. It is really a very handsome work, and indepen- 
dently of its scientific value, we must say that to the general lover 
of the works of on allwise Creator, this book must prove singularly 
pleasing. There is a very happy selection of subjects — something to 
please everybody. 

Mammalia arc represented in 

Galidictis vittata, J. E. Gray, well drawn and lithograjihed by Mr. B. 
W. Hawkins. This animal belongs to the same family as the weasda, 
and is described by Mr. Gray from a specimen in the British Mu- 
seum, now so rich in its collection of mammalia. 

Ptilocercus Lowii, J. E. Gray, drawn and lithographed by Mr.Wolf. 
A very beautiful and singular insectivorous quadruped, organized for 
an arboreal life by its singular pen-shaped tail, yvlth its two vanes, SO 
suited to balance the little creature ; it was discovered by Mr. Hugh 
Low, Colonial Secretary, Borneo, in the woods of that island ; we 
hope the enterprising Secretary of the Zoological Society may suc- 
ceed in getting from Bornei. live specimens of this and other zoolo- 
gical productions of the Indian Archipelago. ' 

^ Of Birds there are figured 

poracofsis ? perionatat G. R. Gray, a fine new species of Parrot, 
iibiv in the noble collection of the Earl of Derby, President of thfis 
Zoolo^dal Socie^ ; it is fibred by Mr. B. W. Hawkins. — TroclUhu 
\H^ngehts) Mavors, Gould. Mr. Richter has figured thl^ and thb 
hext plate (our favourite) of these ** children or messengers pfWbe 
lun,*’ asBome one has pleasingly named the Humming-bird,— 
(HeliantAea) Bost Gould, a most gorgeous bird, and most admirably 
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and coloured 2 if Oould's forthcomiog wqrk on the Trochilida 
if to have ali the ^gures of a similar character and executioa to this, 

can assure him of almost certain encouragement. 

Of Annulosa, Insecta* 

Mr. Hewitson figures and describes a most beautiful species of But- 
terfly found by Mr. Charles Empsori of Bath in South America; it is 
the AtjrioB jEdon ; this figure is coloured in a roost masterly way, 
and to the artist must prove valuable as showing the arrangement, 
harmony and contrast of colour, which are exhibited in insects, on 
birds and on shells, in particular, in a way which often surprises 
artists not accustomed to look to these objects Mr. Hewitson's 
figures of the eggs of British birds and his illustrations of Doubleday 
and Hewitson’s Genera of Diurnal Lepidoptera are well known. 

Of Annulosa, Crustacea, 

Mr. Gray figures two new species of Cirripeds, Scalpellum ornatum 
and Anatifa ovaliSy while figures by Mr William Wing of the Lithodei 
(Echinocerus) ciharius. White, a singular rouglv edible species of 
crab from the Columbia River, in the collection of the British Mu- 
seum. are given in a most commendable way on stone ; — Mr. Wing 
bids fair to distinguish himself as a draughtsman of Crustacea, In- 
sects. and Radiata. 

Of Radiata 

Mr. J, E. Gray figures Sarcoptilus grandis, a new genus and species 
in the collection of the British Museum ; it is a singularly interest- 
ing form of Radiata. 

We have before us proofs of the plates that are to appear in 
Part II., and can only say they keep up amply the good character of 
Part I. 

Mr. Gray’s new species of Monkey, Cercopithecus Pluto, figured 
most giaphically by Mr Wolf. 

4 Mr. Angas’s new South African Antelope, described by Mr. Gray 
and named Tragelaphus Angasii, is shown in two excellent plates 
drawn by Mr. B. Waterhouse Hawkins ; it is a most lovely animal ; 
the male, female and young are represented. 

Of Birds, the Podica per$onata, G. R, Gray, one of the Finfoot 
tribe, is figured by Mr. Wolf, and also a new Parrot, the Piittacus 
Ruppellii, 

Of Insects, Mr. Hewitson figures the new Butterfly (Corndes Enyo), 
"Vi^blle Mr.^ Doubleday’s interesting new Australian Moth is figured 
yith its fine krva, which will form a valuable addition to our know- 
ledge of the bis?tory of Australian Lepidoptera. Mr. Wm.Wing bfui 
drawn and lithographed this plate. 

The price of these illustrations can only cover the expenses of pub- 
lication. We can most sincerely recommend the work to our readers, 
j^piei^tiifiic and nqn-soientific ; as plates of beautiful objects, admirably 
^Uw>ffrAphed and inpst accurately coloured, they merit every praise ; 
M tCoTpurqd prints for albums most of them \yould be sought after* if 
l^d.sini^ly* at tlpree ti;[^,es the price asked for them. They are good 
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^PROCBEWNOS OF'IjBARNE© BOCIBTIES7 

ZOOLOGICAL SOOIETY* - ( . ^ 

March 28, 1^48.— Wm. Yarrcll, Esq., Vice-President, in the Ch^, 
The following papers were communicated to tho Meeting > 

1. t)E8CBlPTION OP A NEW SPECIES OF BuTTERPLY, OF THE GENUS 

Aorias. By W. C. Hkwitson, M.E.S. etc. 

Genua Aorias, Boisd. MSS. 

Head rather broad, clothed with hair ; eyes nearly round or slightly 
oval, prominent ; maxilla; rather longer than the thorax ; labial palpi 
rather widely separated, ascending, thickly clothed with scales, w’hich 
in front are long ; basal joint curved, very short, second more than 
twice the length of the first; third short, pointed. Antennoe elon- 
gate, about three-fourths the length of the body, gradually thicken- 
ing from the base to the apex. 

Thorax large, elongatc-ovatc, truncate posteriorly, hairy. Anterior 
wings Bubtriangulap, the anterior margin rounded, about one half 
longer than the outer, which is nearly straight or slightly sinuate . 
the inner margin rather longer than the outer, straight. Costal 
nervure stout, extending beyond the middle of the costa ; subcostal 
n^fvure throwing off its first nervule about the middle, the second 
a short distance before the end of the cell, the thiid at some distance 
beyoud the cell, the fourth rather more remote from the third than 
that is from the fourth. ITiird subcostal nervule terminating at the 
apex; fourth running close to the third until near the apex, then 
bent downwards and reaching the outer margin about half-way b^- 
twben the apex and the termination of the fifth subcostal nervqle ; 
upper disco- cellular nervule very short, middle above twice the leUgth ' 
of tha upper, lower nearly twice the length of the two other eoid- \ 
bided; third ihedian nervule considerably curved. Posterior ^'ihgs ^ 
oboVate ; the fold for the reception of thO body ample, anterior 
gin rounded, outer slightly dentate, sinuate ; precostal nerviirt? 
simple ; call closed by a slight disco-cellular nervulp. ‘ ‘ ‘ 

Anterior feet of the female small, the femur and tibia about of Cjqdil ' ' 
length, the tarsus short, four-jointed, the basal joint longer than *thS ’ 
rest combined, which arc all short, transverse, and nearly cijuai. “ 
Middle and posterior feet stout, rather short; the tibi» sfJifiy Within/^ 
thaopurs very short; the tarsi spiny at the sides, the first joint spitiy 
beld^ ateb, equal in length to the rest combined ; daws 8fnaU«‘cbrirbd: 
putriUua large. ** m 

Abdomen short, tapering. 

^G^iAS ^DpN, Jjf, ah> ^prd lath 

:J Medue ni^ro, j) 08 t{ci 8 svfrd nijfrifflagd mg^a, 
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Abovt, n^mioi wiUM rich ciimBCn, the contel cervure and the 
inner margin fuacoua Uack, the apex broadly and triangularljp black, 
the black colour commehcing on the costa opposite the end of the 
cell* becoming narrower towards the outer angle, where it unites with 
the fuscous black of the inner margin. Posterior wings black, marked 
with a large blue discoidal patch, extending nearly to the anal angle. 
Below, anterior wings with the part corresponding to the crimson of 
the upper surface much paler than above, the cell with two round 
black spots ; the black of the apex and inner margin replaced by pale 
fuscous ; the disco-cellular nervules marked with a fuscous b|ack 
dash, and the apex crossed by two oblique bands of the same colour. 
Posterior wings pale fuscescent, with two rounded fuscous spots in 
the cell ; several scattered liturae of the same colour before the middle 
of the wing, then two transverse bands also fuscous, followed by a 
series of seven black spots pupilled with white, the last bipupillate. 
the second spot the largest : between these spots and the margin a 
third fuscous band. 

Head, thorax and abdomen black. 

ITiis beautiful butterfly is I believe unique in my own collection. 
It was taken by my friend Mr. Empson many years ago in South 
America, and was one of a very few things — all at that time very rare 
—which were saved from the shipwreck of a large collection. 

Mr. £. Doubleday, whose experience gives him great facility, has 
kindly supplied me with the generic characters. 

2 ^ DssoRirTioN or Echinooerits cibarius, a nbw spkcibb and 
SUBGBNUS OF Crustacba. By Adam White, F.L.S. atc. 

Amongst ^he Decapod Crustacea there are several genera of doubt- 
ful situation which belong to neither of the great divisions B^'achyura 
and Mucroura, Professor Milne-Edwards hrst brought them together 
as a section, under the name of Anomourn ; but, as he remurks, they 
do not form a very natural group, .the principal advantage derived 
from its formation being the opportunity which it gives the syste- 
ntatist to withdraw all the Rberrant species from the two very natund 
sections specified above. No^ a year passes but new species are added 
to this group, and occasionally a new form is found ; in course of 
ttme these discoveries will serve to link genera which seem at pre- 
senjt to be distant from each other, if at ail related. The species 
described below is close to the genus Lithodes, some of the species 
of w)iich have considerable resemblance to it. ^fhe generic name 
d(0s(Bitbes the peculiarity of the spined appendage to the outer an- 
tennm, while the specific name is given in allusion to its ezcellenoe 
as an article of focKl. 

In nne of the two specimens in the British Museum, the legs, eara^ 
abdomen are covered with numerous barnacles, and on 
Ulmlfoit iha old oarapace, which had commenced to split, the still 
doflaaitotia eatalope, which would have formed the new carapace, 
ha (build baitaath it. On this are very .plaicdy indicatea tha 
crowded warta^ tha aoattared knobs, and lateral projecting spine% 
arhleh are so prominent on the outer surface of the old carapace* 
Ann. if Mag. N. Hutt. Ser. 2. Vol. 1 5 
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flit different fegiona of tfie oftrapace are altOTolaaiiiliy^ivtnigtu^ed ! 
the body of this new cfurapace U coriaceous ; the 'WarU »e more caj-^ 
careous, and conaUt for the moat part of bmall irregnlarly^liaped 
plates, arranged circularly round a small group of calcaiepua^ ecdlea. 
Th^se groups are of different * sizes, frofm that of the head of a 'imall 
pin to the apace occupied by Uie top of a tolerably large nail. Ou 
a email portion of the carapace, on each side of the middle knob, and 
in two lines directed towards the front, there are distinct portions of 
calcareous matter already formed, while on the, abdominal plates 
there are still more extensive calcareous portions formed in the co- 
rium ; the various groups of plates are distinctly visible, moat of the 
scales lire perforated, and through the holes in many coses a short 
hair or bristle protrudes. This new skin is only visible on the cara- 
pace and on tlie abdominal plates. « 

EcniNocKhus (Lithodeb) cibahius. 

Carapace considerably wider than long, subtriongular, very irre- 
gular above ; the front einuated, with a large projecting pointed beak 
springing from the middle, and armed above with three or fbur spines 
arising from one knob ; the sinus on each side has three spines, the 
outer one very large and projecting ; edge of the carapace more or 
less spiued all round, the spines on the latero-anterior ridges being 
sharp, those on the latero- posterior and posterior edges being blunt ; 
the.Iatero-anterior and latero-postenor edges separated by a deep 
notch ; general surface of carapace closely covered with tubercles, 
which are perfoiated, and furnished with bristles springing from the 
holes; on the stomachal region there is a high conied projection, 
the sides of which are comporatively smooth , near the b^’e of this 
on each side is a smooth somewhat oval wart, with an impressed. line 
behind it; on each branchial region a high conical projection, and 
another behind the middle of n straight line drawn between the 
branchial tubercles ; the posterior edge of the carapace with two 
rather large tubercles separated by a slight sinus. 

Chela with the end of the fingers hollowed out somewhat like a 
spoon, the edges granulated, the hands with numerous large bristly 
pointed tubercles on the outside, three of these being on the if|)per 
edge ; the wrist with a large triangular expansion on the inside; 
which is spined and tubercled above ; second, third and fourth 
of Ic^e nearly as long as the first pair, and very slAiilar in appdarai^, 
bnt not Hso thick; the third joint from the tarsus da t on the siflei ; 
the upper Surface of the legs with large ooiffcal bristly tbberdeis'Dr 
spines; the spines on the tibial joint arranged in three loUgitd<UfaU 
Ihifs i the tarsus spined, particularly on the lower edge ; fifth of 
lags ^uite conceal^ within the branchml cavities. . ^ . 

, ^ Quiet anieMa with a large appendage at the base y thia aj^^hndage, 
ia iittoeth.beluwr and has four longitudinal rows of spiner m^iU op^ 
per portion, the lateral rows having tlic longest spines, ^ . 

Inmet anienna situaUd b«>eatls and to the outside aflM'eyWSi the 
ibebjoUit ^ry thick; puhicularly at the base^ sabcyliacMc^^ second 
and thhd joints cylindrical, nearly equal in length, Chi<Scest atthbti|pft. 



tQgfltheri placed under the frontal tpiiie ; the peduQpIe 
.ii iBiudi shorter than^ and not nearly sd thick as, the basal joint of 
inner anteanse ; the upper side covered with small spines. 

V Outer jxsw^feet resemble those of Lilhodcs, especially in L, brevipes^. 
Abdomen very wide, rounded at the base, triangular at the end, 
formed of man}^ plates of different sizes, which are close together ; 
the basal segment is creBcont-nhaped, and within its sinus are in- 
‘eluded the other plates, which arc arranged in four longitudinal series ; 
the outer series narrow, the other three wide ; the plates of different 
sizes and shaj^es, with two supplemental plates, one on each side of 
the central niw, and at its base ; the plates with rough and bristly 
tubercles ; the first joint of abdomen with two round depressions, the 
base of each being coriaceuus-like, and furnished with only a few 
small scattered calcareous tubercles; the middle of the hind-edge 
with four tubercles placed in pairs. 

Hah. North America, mouth of the Columbia Iliver; Sir George 
Simpson. In Mus. Brit. 

3. Descriptions op new species op Turbo, chiefly from the 
GOLLROTION OF HuQH CUMlNG, EsQ., F.L.S. Bv LoVSLL HbEVB, 
F.L.S. ETC. 

Turbo natalbnsis. 'furh. testd vix imperforatd, orbiculafi, de- 
presshieculd, an/ractibus spiraliter sulcatisy sulcis regulariter 
concavis latiueculie pmlivaceo*viride$cente, rvfo radiatim macuUttd 
et punctatd^ inttts argented; opervulo teslaceo, cristato. 

Hab. Port Natal ; Wahlberg. 

The operculum of this beautiful species is a tufted mass, like that 
of the T. sarmatiriis. 

Turbo saxosus. Turb, testd imperforatd, ovatd, spirit suturis sub- 
^ prqfuAd^ impressis ; an/ractibus supem^ concavo^dedivtbus, medio 
,, angulqdis, transversim obscur^ liratis, tuberculis juxta suturas coro- 
natis, in/rd nunc muticis, nunc tuberculis bi-tri-scriatim armatis, 
laminis subtilibus, longitudinaliter obliquis, peculiariter exsculptis ; 
viridi albimaculatd, iptilsjargented; operculo testaceo, crasso, ^ 
Hab. West Columbia ;> Cupaing. 

Having observed this species in a private collection, under the 
ij^axne saxosus, in manuscript, I adopt it, though not a very appropriate 
Jest it may have been published and csbaped my obserFatiop. 
'Ae rows of tubercles are extremely variable, being even more pro- 
iplof^tly developed in specimens of smaller growth than ia,jjLerere- 

iTuRBtr LAMiNiFBRUS. l)irb. testd umbilicatd, ovatd, spirse suturis 
cunaliculatis ; an/ractibus subtubulosis, spiraliter ^costatiSi cosHs 
difstantHus, et, eum interstitiis^ pulekerrimib coneentrieb lamikatis, 
roiwuUii viridLliigro longitudinaliter undatd, mtbs or- 
^ gentod. >' /r 

Mouth of the Victoria river. New Holland. ) ^ 

fr ilhiVe^ bdav^ifttlly aoulptoiUd; spMids, idlied to the T* Ticaonitm, 
4i»iingri«had frocu it, m being of ^iniformly spialler siae, 
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dUtinctly «ad remotely r^bed. *114 » ^«ing, 

^Ud throughout with a cjbee, tuc^Miau of delicate lfaxim,i^ 

Tubbo MUBREU8. Turb, testdminuid, suhorhiculari, vt^^tmbUicatd, 
lavigatd, politd, alhd, roseo nitidb maculatd. 

Hab. ? ^ ' V 

A minute, delicately coloured, porcelain ehell. 

Tubbo coBALLilfUB. Turb. testd ptirvdt suborbiculafi-cv€ttd0lim^ 
per/oratd, conspicu^ spiraliter suiiatd; roseo -purpured, ihtils mar-^ 
garitaced. 

Hob. ? 

Another interesting small species, of a dull livid rose-purple hue, 
strongly spirally grooved. 

Tubbo trochoidbs. Turb. testd subpyramidali-ovatd, perforatd; 
an/racHhus spiraiiter sulcatiSt supern^ concavis, deinde obsoUtb 
Oodosia; luteo-albicante, olivaceo radiatim maculatd, lineotis minv- 
liaaimia aurantio-fuacia, obliqu'b reticulatia. 

Hab. ? ^ 

A species of peculiar sculpture and marking, partaking very much 
of the generic character of Trochua. 

TyBBo pusTULATua. Turb. testd ovatd, aubventricoad, impifrforatd, 
nodia grandibua papillosia undigue notatd, apertura fauct arpen- 
ted; atbidd, oUvaceo-fuaco luteoque maculatd. 

An interesting species covered with swollen nodules ; collected by 
Sir Edward Belcher during the voyage of the * Sulphur.' 

Turbo turcicus. Tkirb. teatd aubpyramidali-ovatd, imperforatdp^ 
apira auturia ejccavatia, an/ractibua apiraliter aquamato-liratia^ 
stlpernl declivibua, acuih angulatis, ad anpulum erecto-aquamdiis, 
aperturd parvd, luteacente, coccineo rufo pulcherrimi radiatd, 

Hab. Philippine Islands ; Cuming. 

A prettily painted species encircled by a diadem of erect scales, 

'ruaeo PTBOPU8, Dirb. teatd auhdepresao-ovatd, imperfora$d^ 
auturia ampUcibua, at^fractibua lavibua» atriifive apirdliter 
latia ; albidd, atriia vividb rubria, intils argented. 
tiqb.—} 

Of a daep blood-red colour, 'with the margins of the aperture nhked 
ji^yoiid the columella. 

Tuebo dBMMATUfl. Turb^ teatd aubdepresao-ovatd, imperfyratdt 
apira auturia aubprofunih canaliculatia, an/ractibua nodulia 
f un4igue tfem^Mtis i cora/la-rufeacente, intia orgented^ . a 

^ Jt^ery sinular in form to the preceding species, and partakinj^^^ 
the colour; the spire dufera in having the '^tutes 
hfic^nMed, add the Entire surface in being beaded 

^ lii the former species theinat^ns of the'#t»ertbii 
are eotirOif^dd it U the striae^ that are coloured upon d 



; ' / ' m 

d^firaciil^ detnde noMh papilioHi cif^uhiiW, 

colutnel^ coticaiid; albidd^ epidermide crasid nigrkanh indutd, 
titUaneUd et aperturd argenteis. 

Hah, ? 

Another species collected by Captain Belcher in the * Sulpbipr/ not 
liitherto described. 


Tvrbo NiTOtus. T\irb, teatd oblong o-turbinatd, imper/oratd, ipird 
iubessertd, anfraotibus spiraliter liratis, liria obtuaia, irregularis 
bua, duabus prominentibua aubaguamoaia ; vivid^ vire8cenl€,/uaco 
hie illic macxdatd, liria prominentibua ei in/erioribua /uaco niveoque 
articulatis^ intha argentpd, 

Hab. Philippine Islands ; Cuming. 

^ A prettily painted species, apparently not described before. 

Turbo tumidulus. Turb> teatd ovatd, imperforatd, apird auhacu- 
minatd, anfractu ultimo amplo, tumidiuaculo ; anfractibua undique 
apiraliler liratia, liria anguatia, con/ertia, valdl irregularibua, 
lique aerraiia ; luieacente, intenak caataneo^nebulatd, 

Hab.-^ ? 

This species merges into the T. apinoaus, but is very remotely con- 
nected with it. 

Turbo circularis. Turb, teatd auborbiculari, imperforatd, apird 
breviuaculd, anfractibua auperhk depreaaia, liria obtuak nodi/cria, 
altematim majoribuf» cingulatia ; roaaceo-fuaco alboque marma- 
ratd, columelld plano-concavd^ albd, intHa margaritaced, 

Hab. ? 

Very nearly allied in form and general aspect to the T. Natalenaui, 
but readily distinguished on comparison. 

. Turbo roncATUS. T»rb. teatd orhicutari, apird depreaaiuaculdt au* 
(uria excavatia, aubtba concavd, profundk umbilicatd, anfractibua 
fortiter spiraliter 'coatatia, (^ai%a rotundatis, lird minuid inters 
^ venienie; viridi, nfo-olivaceo nitidk marmoratd, intis argenied, 
Hab^ Point Swan, North Australia; Dring. 

' Allied in form to the T. versicolor and porpKyrites, from both of 
species it is sufficiently distinguished by its strongly-ribbed 
growth. 


, TpBBO ARTxcuLATUS. Turb. tcstd ovatd, vix umbilicatdt apird dcus 
minatd, anfractibua ai^tubuloaia, apiraliler obtuai coatatia, edatia 
itregularibva longitudinaliter creberrimk aerrato-atriatia ; viridi 
marmoratd et variegatd, intis Orgfnted. ‘ 


\^ '^J^jfifea^Higricante marmoratd et variegatd, intis drg^nted. ' 
Allied to the Tfradiatua in form, but peculiar tn urtioulated 

ovatd, {^gik/oT^td, 

WC i »p9~ 

w/<>'Varf> tinetd «t mawfatdf , 

front^thtf -Japttiiew iahtHdi thft h«f peotriinr 



chAraeter^ and ver^ different frotik onr of the tropical epedei'^ lifai 
genne. ' , i-* ; ; ^ ^ 

'fuRBO ^iLiTAKis. Turb, testd ovatdt imperforatd, tenuteuid^ subr 
ventrtcosd, anfractibus lavihus, suph'nb decUvihus ; ru^srentB 
albidd, maculis lineiaque rufi$ nitide pictd; columella tnurgtkf 
livido^inereo, intba argenteo. 

Hah. Isle of Annaa (on the reefs) ; Cuming. 

, An interesting species of rather light growth, exhibiting a very 
distinct and characteristic style of painting. 

Turbo hwteio. Turb, tesidsubglohoad, tumidd^ imperforatd, spira 
suturis excavato-canaliculatis, spiraliter liratis, /iris saA/t/issin^ 
laminiferis, aquamatis. aquamis/ortibua, erectia; nived, aurantto^ 
ferrugineo lail radiatd, inlika arg anted, 

Hnb. ? 

A shell of ventricose growth, strongly scaled, whilst the expire 
surface is very minutely laminated. 

Turbo kluctuatus. Turb. testd tranaversh ovatd, craaaiyaculd, 
subventricoad, imperforatd ; anfractibua lavibua, atipem^ rudh an~ 
gulatia, ad angulum obsolete nodoaie, infrd liria plano-obtuaia, hie 
illic fer> evanidia cingulatia ; columelld concavd ; olivaced, lineia 
niveia viridi-umbratia, acuth undatia conaptcu^ iongitudinaliter 

^ pictd, intika argented; operculo teatavco, aptralUer aulcato, medio 
subtiliasme granuloao, marginem veraua multiserrato, 

Hab* Punta, St Elena, West Columbia ; Cuming. 

An extremely interesting species, which, though of rare occurrence, 
has long been known to me by the above name : from whom it re- 
oeived that appellation, which is very characteristic, 1 cannot, how- 
ever* learn. It is a shell of solid growth, somewhat rudely noduled, 
end obscurely flatly ridged. The ground-colour is that of a livid 
dlive, very conspicuously marked with numerous zigzag lightning-like 
streaks of bright body-white, shaded with dark green. - 

The operculum is remarkable : testaceous and strongly spirally 
grooved, the innermost groove is broadly excavated, and the central 
ibass is solid and minutely granulated, whilst the portion without the 
bread groove is arranged in numerous concentric, finely- serrated 
lottine. ^ 

April 11. — William Yoirell, Esq., Vice-President, in the Chair. * 

, ^ The following paper was read to the meeting : — 

jSpJPfUMBifTARY NoTR on the OeEAT CniMF^NZBB CfaOGXiODYXJ|a 
1 . OpRlLifA, Savage, TaoG 4 [.. Sayagbi. Owen), By pROFRsi^ 
P.R.S. BTC, ' ' ' ' ^ 

Since the communication of my description of the skulU of ^ 
Chimpanzee of the Gaboon district, 1 have received froorsgi 
j^esteamsid correspendent. Dr. Wyman, Professor of Anatomy nfi^Hai'*^ 
>^vard^ Dnivaiiptyr United States, and a most accomplished anatonrfat 
nnd physiotogist. a copy of his description of the parts qf th^ ski^aton" 
of the great Chimpanzee which Dr.^Savage had taken 



" Silt 

Ut Mtnmto toother with a preliminfU7 and highly uitai** 

estiDg sketch of the natural history of the species by its discowe^; 

proposes to call it Troglodytes Gorilla, adopting the term used 
by H^Uo in describing the wi)d zbcn which he discovered on the 
coast of Africa during his famous voyage^. 

Dr, Wy'man gives dimensions of the skulls of a male and female 
Troglodytes Gorilla, with comparative measurements of a character^ 
i^tic skull of a negro, and those of the Troglodytes niger and Simin. 
satyrus (Sumatran variety, or S. Abelii) from my Memoir in Trans. 
Zool. Soc. vol. i. p. 374 ; and he sums up the following points as 
ihoWing that from the Troglodytes niger the Trogl. Gorilla is readily 
distinguished — 

1 . By its greater size ; 

** 2. By the size and form of the supraciliary ridges ; 

"3. By the existence of the large occipital and interparietal ct^sts 
in the males, and by rudiments of the same in the females; 

** 4. By the great strength and arched form of the zygomatic 
arches; 

*'5. By the form of the anterior and posterior nasal orifices; 

*'6. By the structure of the iufraorbitar canal ; 

** 7. By the existence of an cmargination on the posterior part of 
the hard palate ; 

** 8. The incisive alveoli do not project beyond the line of the rest 
of the face, as in tlie Chimpanzee and Orang ; 

** 9. Tlie distance between the nasal orifice and the edge of the 
incisiyc alveoli is less than in the Chimpanzee ; 

'r 10, The ossa nasi are more narrow and compressed superiorly/' 

The 5thf 7th and 9th are the characters which are most decisively 
repeated in Uie Bristol specimens of the skulls of Trogl. Gorilla, and 
are those that are least ascribabie to age or the operation of external 
eSrcumstances tending to produce a strpnger variety of Cbixnpanaee. 
The value of the character from size is established by the concurrence 
M the foregoing more fixed ones. The supraciliary ridges are rela- 
tively as strongly developed and os prominent in the skull of a female 
adult Trogl, niger as in that of the Trogl. Gotilla, and they are at 
I angular and rough or uneven in the skull of the adult male Trogl. 
niger as in that of the adult male Trogl. Gorilla. The mivJe Trogl. 
niger shows also the median prominence between the orbits above 
the reUt of the nose. 

In six skulls of Troglodytes niger Dr, Wyiuan found ;^bat ** the 
temporal ridges are generally separated from each other by a space 
froifi naif an inch to one or two inches, according to age, 
in dpne of them is to be seen even a rudiment of the interparietal 
ridge." Jn an adult, but by the condition of the teeth, not old 
iWpI* nijteri tlie temporal ridges have met above the oblite- 
isatndaularei and developed the rudiment of an ' interparietal ridgei,’ 
mUok ivoalA; probably have rieen ^ve its rudimental state had 
iChac^efclsa'ca^ the Ivge temporal muselcs been longer continued. 
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Processes, ridges and crests dependent upon the stiitiulul df aiuscoitf 
action for their development, ore the seats of most variety, and tilt 
least safe or satisfactory osteological marks of specific distjacticm. 
In the gieat males of the TV. Gorilla even a certain range of variety 
ia presented by the skulls of the four adult males, which we are noW 
able to compare. 

Id the one described by Dr. Wyman the interjiarietal or sagittal 
crest is elevated about inch above the skull, and terminates 
above in a thin and free edge : in the fine male skull figured, 
and in the older male’s skull, the two temporal ridges, though 
touching each other at their base, do not coalesce ti^ form a single 
sagittal crest, but each terminates in a free edge, inclining from its 
fellow, and neither of them rise to half an inch at their highest part, 
three inches behind their point ot contact. 

4. The specific character of the zygomatic arches is best shown 
by the depth and convex or angular upper contour of the squamosal 
portion of the arch. 

5. Dr. Wyman has well indicated the characteristic forms of the 
anterior and posterior nares ; and the conformity of the four skulls, 
two males and two females, submitted to his able and scientific scru- 
tiny, in this important character, with the three skulls which 1 have 
described, adds to our confideuce in its constancy and value. The 
observed range of vaiiety does not materially affect the well-marked 
difference of form in the i^osterior nares. Dr. Wyman finds in the 
TV. niger that the transverse diameter of the orifice exceeds that 
of the vertical, but in the Tr. Gorilla the veitical is twice that of the 
transverse, a condition which results from the elongation downwards 
of the superior maxillary bones.** In one skull of an adult female 
TrogU niger, in the Bristol Museum, the vertical diameter equals the 
transverse diameter of the posterior nares, and it exceeds it by about 
one* half only in the three skulls of the TV. Gorilla in the same museum. 

fi. With regard to the sixth character, which was pointed out to 
Dr. Wyman by Prof. Agassiz, it is stated that “ in the Chimpanzee 
the infraorbital canal foims a deep groove, terminating in the spheno^ 
maxillary fissure, its depth remaining uniform to its termination ; but 
in the Eng^-ena Gorilla) the canal becomes gradually less 

deep from before backwards, and at the fissure is scarcely obvious.** 
In the skull of the female Trogl. Gorilla (fig. ‘2) examined by me, 
the infraorbital canal is also shorter and shallower than in the skull 
of a female Trogl. niger, but the varieties ohseivable in the condition 
of this canal in different individuals of the Trogl, riiger are more 
marked than those above noticed in the skulls of the two specieo and 
induce me therefore to attach less importance to this character as a 
specific one. In two skulD of adult males, a. g. in the CoUege of 
Snrgeons, the infraorbital groove as it passes backwards again be« 
Comes a canal hy the meeting, and in one specimen by the oufidesceoce 
of the two sides of the groove above the canal for an extent of from 
two to three lines before it enters the spheno-maxillary fisiur^. DfU 
Wyman indeed notices a similar conformation in an adult cranium 
of the Chimpahzce belonging to Dr. J. C. Warren. Now this is a 





itiore decided difFcrenoe from the continuous open groove at the floor 
of the orbit in the adult female Tr. niger than that groove presents 
in comparison with the shorter and Bhallower one in Trogl, Goriila\ 
I find too that the second character of Trogl. Gorilla pointed out by 
Prof. Agassiz,—*' from the internal walls of the oibits which recede 
from each other in descending towards the floor, thus leaving a large 
pyramidal space for the lodgment of the os ethmoides,” — is so much 
less marked in the female skull of Tr. Gorilla, as contrasted with that 
6f TV. niger, as to induce me to view it more in the light of a sexual 
than a specific modification. 

I’he seventh is a good character, and is repeated by each of the 
skulls of TV. Gorilla examined by me. All the skulls of TV. niger also 
show the backward projecting point, where the emargination exists 
in TV. Gorilla. 

8. The minor relative projection of the incisive alveoli beyond the 
line of the rest of the face is as characteristic of the three skulls of 
TV. Gorilla now in England as of t\ e four in the United States, and 
results from the same comparative shortness of the premaxillary 
hones, between the nasal onficc and the edge of the incisive alveoli. 
But the ossa nasi, besides being more narrow and compressed supe- 
riorlyi are more prominent at that jiart in TV. Gorilla than in Tr. niger ^ 
and they are also more exjianded and broader inleriorly, and I canno! 
but regard the most decisive mark of the specific distinction of the 
Troglodytes Gorilla to be the longer pe^^istellce of the maxillo* pre- 
maxillary sutures, and the evidence thereby given of the peculiar 
form, development and connexions of the upper portions of the pre- 
maxillary bones. It is remarkable indeed, since these sutures remain 
‘SO distinct in the adult female skull (fig 2) and the younger adult 
male skull (fig. 1) here described, that no trace of them should have 
been detected in any of the four skulls taken by Dr. Savage to 
America, in which Dr. Wyman describes the ossa nasi as being 
'* firmly co-ossified with each other and with the surrounding bones.' 

The triangular expanded facial part of the upper end of each pre- 
maxillary intervening between the nasal and maxillary bones will 
always serve to distinguish the cranium of an immature TVogl, Gorilla 
from that of a Trogl. niger. 


MISCELLANEOUS. 

Ndte on the Development and Organization of Infusoria: — Gyratot^ 
Movements of the Vitellus : Pulsations of the Contractile Vesicle in 
the Egg - By M. F. Pouchet*. 

I HAVE followed out the development of several animalcules : some 
emerge from the ovum with the form they are destined to present 
during the whole course of their existence {Kerona, VorHcella); others 
utldergOi in the oourae of development, very apparent metamorphoses 

f • Coromunioated by J. T. .^rljdgc, A.D, M.B. 
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{Kolpoda, Dileptus). Owing to tbe latter oircuin8tance» it oftofi 
happened that the young and the adult forms of the eazne animial- 
cuie have been descrdied distinct species. It is certain, for in- 
stance, that the Glaucovia scintillans (Ehr.) is but the foetal or im- 
perfect condition of the Kolpoda cucullus (Miillei). 

In the ova of Vorticellce, having a diameter of 04 of a millimetre^ 
the vitellus clearly manifests gyratory movements, in all respects re- 
sembling those in the ova of molluscn and other animals. When the 
young Vorlicella is fully developed and on the point of leaving the 
egg, this gyration is succeeded by movements of another description, 
viz. by contractions of the entiie animalcule, which, as is observed, 
for example, in the young Lymneat seems to stiuggle under the 
transparent envelope of the egg. 

In the ova of Vorticella, the animalcules of which are on the eve 
of exclusion, I have, in several instances, recognized the existence 
of the contractile vesicle, and have noted its movements. This vesi- 
cle was proportionately of less sue than in the adult animal, and its 
pulsations were less frei^uent. These ova. at this period entirely 
occupied by the embiyo animalcule, presented a diameter of *04 milli- 
metre. and the contractile vesicle which was situated at about the 
centre, when of its greatest dimensions, *005 of a millimetre. 

In the Vorttcella there exists a sac, sometimes very evident, on 
the aide opposite the cardiac or contractile vesicle, and e.xtending 
nearly tlie whole length of the animal. The interior of this sac pre- 
sents veiy distinct molecular movements, which seem clearly owing 
to the existence of vibratile cilia. At intervals this sac contract! 
from before backwards, and seems to transport in that direction a 
mass, distinct from the stomach vesicles which it compresses. This 
sac is the respiratory organ ; and its movements have induced some 
observers to hazard the opinion of the formation of vacuoli in the 
substance of the animal, or to admit the existence of a form of 
circulation of granules, such as is noticed in vegetable cells. 

. From what proceeds, we must regard the contractile vesicle tm a 
cardiac appaiatus’^. It is seen to manifest itself like tlie punctum 
saliens of oviparous embryos. And hence we cannot with Ehrenberg 
consider it as belonging to tlie genital, or, with Spallanzani, to the 
respiratory apparatus.— Rendus, Jan. 15th, 1849. 

[If these researches of M. Pouchet be confirmed,^ an important step 
in advance has been made in our kno\\ ledge of the Infusoria. We 
can no longer doubt, with M. Dujardin. the existence of Ova. and of 
oviparous reproduction in the true Infusoria or Polygastrica. But 
until this confirmation be given, such exceedingly delicate observa* 
tions as those detailed must be received with some reserve; seeing 
that iraapnatioii, and the desire to indicate an' analogy with the 
higher animals, are too apt to interfere with precise investigation ill 
such minute beings. 

Again, respecting the contractile vesicle said to be observable iis 

♦ Wiegmsiwi (Archives, 18;il) surmised the cardiac nnturS of lihis oO*r« 
tractile vesicle; and Siebold cnteiUitui the same idea.— J. I'.A. 
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ettib^yo Vortxcdla, it stated that its ])ul8ationB were Jess rapid 
th«tn in the full-formed animalcule , a circumstance at variance with 
analogy ; for, in the embryos of higher animals, the contractions 
of the cardiac vesicle, or punctum saliens, are more frequent thhn 
those of the circulating sac in the adult. Moreover, if such a perfect 
system of organs, presenting a cardiac and a respiratory sac, be ob- 
servable in the Vorticella, it must surely elevate that genus consider- 
ably in the scale of animals, and place it fni above the majority of' 
the polygastric Infusoria. And, consequently, if such a complex or- 
ganism can bfc shown in the Vorticella, we are not to attiibutc alike 
one to those other Infusoria with which that family is at picsent asso- 
ciated; for the Monads, the Amoebaj, &c., are surely hut one remove 
from homogeneous organic matter. — J.T. A.] 

BaiTisn Museum, Zoological Department. — Concholooy. 

It is suggested that the fields of the tablets on which shells are 
fastened sliould be stained with different colours corresponding to 
the following grand geographical divisions, which may be termed 
‘‘generic 1. Europe; ‘2. Asia and its islands, 3. Africa ; 4. Australia; 
5. Polynesia; 6. North America; 7 South America. 

Smaller specific geographical divisions might be indicated by a 
narrow bordei of a different colour to each tablet When the loca- 
lity may be unknown, tlie tablet may remain ’v\hite until further in- 
formation can be acquired. Such a jilan would interfere in no wise 
with the arrangement of species according to their affinities, while it 
would facilitate the researches of the student, who could, at & glance, 
ascertain the country of a pniticular species, or direct his attention, 
in rapid succession, to all the denizens of the particular tract regard- 
ing which he is desirous of gaining information, merely by reference 
to an index-card sliowmg the colours of the divisions and subdivisions. 
The specific subdivisions may be increased to any extent desirable by 
the use of double or treble borders of diverse colours. 

'rhe above is offered as an improvement on the system in use in 
some private entomological cabinets of distinguishing indigenous 
Britisfii species by a ticket of a conspicuous colour. — W. H. B. 

February 24, 1849. 

English Wild Beasts a Century and a half ago. 

At Enfield, hardly out of the sight of smoke of the capital, was a 
region of five and tw'enty miles in circumfeience which contained 
only three houses and scarcely any inclosed fields. Deer as free as 
in an American forest wandered there by thousands. It is to be 
repiarked. that wild animals of large size were then far more nume- 
rous than at present. The last wild boars, indeed, which had been 
preserved for the royal diversion, and had been allowed to ravage 
tho cultivated land with their tusks, had been slaughtered by the 
exasperated rustics during the license of the civil war. The last 
H wolf that has roamed out island had been slaiu in Scotland a short 
time before the close of the reign of Charles the Second. But many 



'breeds, now extinct or rare, both of quadrupeds and birds, were stiU. 
common. The fox, whose life is, in many counties, held almost 
sacred as that of a human being, was considered as a mere nulsitnce. 
Oliver St. John told the Long Parliament that Strafford Was to he 
regarded, not as a stag or hare, to whom some law was to be given, 
but as a fox, who was to be snared by any means, and knocked on 
the head without pity. This illustration would be by no means a 
happy one if addressed to country gentlemen of our timn : but in 
St. John's days there were not seldom great massacres of foxes to 
which the peasantry thronged with all the dogs that could be mua, 
tered: traps were set ; nets were spread; no quarter was given; and to 
shoot a female with cub was considered as a feat which merited the 
gratitude of the neighbourhood. The red deer were then as common 
in Gloucestershire and Hamjishire as they are now among the Gram- 
pian hills. On one occasion Queen Anne, on her way to Portsmouth^ 
saw a herd of no less than 500. 'Phe wild bull with bis white mane 
was still to be found wandering in a few of the southern forests. The 
badger made his dark and tortuous hole on the side of every hill 
where the copse wood grew thick. The wild cats were frequently 
heard by night wailing round the lodges of the rangers of Whittle- 
bury and Need wood. The yellow-breasted martin was still pursued 
in Cranbourne Chase for his fur, reputed inferior only to that of the 
sable. Fen eagles, measuring more than 9 feet between the extre- 
mities of the wings, preyed on fish along the coast of Norfolk. On 
all the downs, from the British Channel to Yorkshire, huge bustards 
strayed fn troops of fifty or sixty, and were often hunted with grey- 
hounds. The marshes of Cambridgeshire and Lincolnshire were 
cbvered during some months of every year by immense clouds of 
cranes. Some of tlie.«e races the progress of cultivation has extir- 
pated. Of others the numbers are so much diminished that men 
crowd to gaze at a specimen as at a Bengal tiger or a Polar bear.*'— 
From Macaulay's History of England. 


On Thaliklla, a new genus of CiaaipEOKs allied to Scalpkllum. 
By J. E. Gray, Esq., F.R.S. etc. 

Thaliella. 

, Valves 1 1 ; opercular valves subtriangular ; dorsal elongate, curved; 
lower dorsal and anterior compressed, with two pairs of lateral valves 
in the middle of the body above the base. Peduncle with rings of 
imbricate homy scales. 

ITiis genus chiefly differs from Scalpellum in the front and hioider 
lateral pair of valves being each united into a single compressed valve, 
and in having no middle basal lateral valve. 

This genus was shown to me by Mr. J. S. Bowerbank, who re- 
ceived it from Algoa Bay attached to some species of Plumaria, 


^ TflALZBLtA OBNATA. 

Pale hom-coloured, varied with red spots, or with a single red band 
on each side; valves homy, subpellucid, radiately striated. 
t)n PfunkiHa, Alg6sL Bag, Cape of G6od Hope. Prcsefited ^ kf 
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SUroem (iVym. Sami. DauBke, 1788^ 295, n. Ill, f. 20) described 
^ Lepaa iesid compre 9 sd l-valvia stipite lamellosd. found on Gorfonia 
placomus in the North Sea, which is probably allied to this genus.— 
From the Proceedings of the Zool. Soc./or March 14, 1848. 

‘ Post-Office IIkuulations. 

llie speedy and cheap transmission of intelligence is of the 
highest importance for the interests of science. The want of it 
has been a subject of general complaint, and the editors of scientihe 
journals can but too well aj)preciate the inconvenience, discourage- 
ment and loss winch it occasions. 

In the Advertisement jiretixt to the eighth volume of the Monthly 
Notices of the Royal Astronomicnl Society, the Council regret the 
difficulty and delay in receiving scientific information. " With other 
countries,” they observe, “ and for larger parcels, the communication 
is most unsatisfactory. The expenses and extra charges at the En- 
glish ports are equivalent to a negative upon direct intercourse, even 
where the freight is piepaid, and the duty trifling. The Post-office 
charges for pamphlets over-sea arc the same as for letters. Until 
these matters are better regulated, a greater service can scarcely be 
rendered to scientific bodies than by tacilitating the rapid transfer of 
international communications at a moderate cost.” 

Our friend Mr. Thompson of Belfast, in communicating to us the 
letter from Dr. Gould ot Boston, U.S., has also directed the atten- 
tion of our readers to the defective state of our means of coramutii- 
CRtion, at p. 366 of our last volume ; and wc are glad to find that the 
hope which we there exjiressed has in some degree been realized, 
the subject having at length received attention from the authorities 
of the Post-office, by whom some important improvements have been 
Introduced. With a view therefore to render these available, we 
subjoin the following particulars from the Post-office regulations of 
the most recent date. 

Periodicals published as pamphlets, and parliamentary proceed- 
ings, provided they are made up in the same manner as news- 
papers, in covers open at the sides, so as to admit of examina- 
tion, are forwarded to the countries mentioned below at the fol- 


lowing rates, which must be prepaid either 

in stamps or money. 

Weighing 

and 

not exceeding 

i. d. 

Weighing 

and 

not exceeding dL 


* * 
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0 1 
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0 6 
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0 8 
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0 10 

12 .. 


13 2 

5 . 
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. 6 

1 0 

13 .. . 


... 14 .... 4 

6 .. 

f I 

7 .. . 

1 2 
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. . . 15 . . . . 6 

^7-.. . 

• • I* 

....8 

1 4 

15 . . 


... 16 ... . 8 
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■ »» 

.... 9 

. 1 6 




Beyond the weight of 

16 ounces, they. 

can 

only be forwarded at 


^ s ) letter rsitea of postage; 

eitnnot see the reasonableness of the scale in one j^rticular } 
Whei^d the charge for 3 ozs. is six times as much as for 2 ozs,— En. 


® 00 



288 


Mifcellaneimt 


The countries to and from Avhich the above rates are applicable are : 
Belgium, United States of America*, 

Bremen, f via Belgium t, 

France, Prussia ^ via Holland, 

Holland, (ji'ia Hamburg. 

The rates to which jmrliamentary pioceedings are liable when sent 
to the colonies, the rates for letters, prices current, &c., to the co- 
lonies and foreign parts in detail by every route, and numerous other 
particulars as to the despatch and arrivals of mails, &c. ic., will be 
found in the ' Post-Office Official Montlily Director,' corrected and 
published on the 1st of eveiy month by Letts, Son and Steer, 
8 Cornhill, pi ice 1,^. per single copy, or 8s. per annum. 

THE TUI, OR P\R80N-nillD. 

The *Dido.’ Cajit Maxwell, from Auckland, New Zealand, has 
brought home a few valuable curiosities for naturalists, the chief of 
which is a small black bird, about the size of the English blackbird, 
called the Tui (the parson-bird of Captain Cook), believed to be the 
first of the species ever brought to England alive. Many previous 
attempts have been made to bring this bird to England, but all 
hitherto have faded . — From the 'limes. 

OBITUARY. — Mn. Edward Forster. 

We have to recoid the dcccu.se of our highly esteemed friend 
Edward Forster, Esq., F.R.S., the Treasurer and a Vice-President of 
the Linnaean Society, of which Society also he was one of the oldest 
Fellows. Mr. Forster died on Wednesday, February the 2Ut, afWr 
a severe attack of cholera of less than tw’o days' continuance, having 
pieviously enjoyed his usual and equable good health up to his 84th 
year. His strong attachment to his favourite botanical pursuits, 
and bis zeal for the prosperity of the Liiimean Society, of whose 
eminent founder Sir J. E. Smith he had been an intimate and 
warmly attached fiiend, require an ampler record dan noW be 
given of one who in every relation of life was truly estimable r 

Quern licet in sera rapuerunt fata senecta, 

Et vitce saturum sojnit alta quies, 

Nob tamen huiic, velut immature funerc raptum, 

Flemus, ct eflfusls diffluimus lacrymis. 

VixiBti bene ac beate ! 

valente 

Semper corpore, mente sana, amicie 
Jucundus, pietate eingulari. 

• The regulations for forwatding periodicals to and from the Ignited 
are preeiselv the same as for the other countries mentioned, but jn 
the case or pamphlets not being periodicals, to from the pnited States, 
the weight IS limited to 8 ozs. 

f Periodicals, &c., when sent to Prussia via*Belgium, are subject to a 
Belgiitn transit rate of 2d. p^rquei ter ounce, in addition to the above rates. 
In cTmrging woiks of this description, when moie than one copy is uad/tr 
the same band, each copy is weighed and charged separately. 
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Ko8»ia OwENii, Ball. 

This fine Cuttle-fish, hitherto known only us an Irish species, lias 
been lately taken by Mr. Saxby on the coast of the Isle of Wight. — 
E. FonDES. 

ME'rEOROLOGICAL OBSERVATIONS yOR JAN. 1849 . 

CViwwicit.— January 1 Overcast hazy. ?. Clear nrul frosty. 3. Frosty dry 
bate . overcast frosty. 4. Uniformly densely overcast . rain. 5. Drizzly and 
foggy. 6. Overcast. 7. Overcast ram at night. 8. Ham. 9. Very fine 
slight rain. 10. Cloudy, boisterous rain. II. Ruin densely clouded. 12. 
Frosty* overcast: rain 13. Densely clouded rain. M lluin. 15. Clear. 
16 Fine ‘ ram 17. Ram densely overcast . clear. 18. Fine boisterous at 
night. 19,20 Very fine. 21. Very fine overcast boisteruun. 22. Boisterous * 
fine clear and boisterous. 23. Densely clouded . fine. 24. Cloudy boisterous 
at night. 25. Densely clouded boisterous. 26. Rain exceedingly fine. 27. 
Slight frost overcast, rain. 28. Cloudy fine. 29. Rain, cloudy and cold . 
frosty at night. 30. Slight fog dnzzly 31. Fine • clear and frosty at night. 


Mean temperature of the month .S9°'56 

Mean temperature of Jan. 1848 33 ‘62 

Mean temperature of Jun. for the last twenty years . ... 36 *40 
Average amount of rum in Jan 1*59 inch. 


Dnalon . — Jan. 1 Cloudy. 2—4 Fine. 5, 6. Cloudy. 7 Fine : rain early a.m. 
8. Rain. 9. Fine ram r.M 10 Cloudy stormy all day. 11. Cloudy rain 
early A M. 12. Fine. 13 Rain rain early a. M 14. Cloudy rain early a.m. 
15 Fine ram a.m. and p m 16. Foggy 17 — 20. Fine. 21. Cloudy. 22 — 
24. Fine. 25. Cloudy. 26 tine ram early a m. 27. Fine : ram r..M. 28. Fine. 
29, Ram . ram a m. 30. Cloudy • ram a.m. and p.m. 31 Fine. 

j4pplegiirth Mnnsfy Dumjriei-shire. — Jan. 1. Frost moderate. 2. Frost very 
hard • barometer falling. ,3. Frost clear fine. 4. Frost, but cloudy 5. Frost : 
cloudy. 6. Frost . still cloudy. 7. Frost . still more overcast. 8. Thaw : rain 
fpjr : ram again 9. Frost again: clear a.m. • ram p m. 10. Heavy ram during 
night . riveis Hooded. II. Frost a.m. : thaw at noon rum. 12. Soft rain all 
day. 13. Soft rain cleared ram p.m. 14 Gentle frost . cloudy : wind rose. 
15. Soft- cloudy. 16. Mild and clear after rain a.m 17. Moist a.m. . ruin and 
high wind p.m. 18. Very fine till noon* ruined again. 19. Frost: getting 

cloudy P.M. 20 H^avy rain and high wind p.u. . thunder. 21. Storm of wind 
and rain. 22. Fair, but a storm of wind. 23. Fair a.m. * came on storm> wind 
and ran. 24. Ram nearly all day: wind high. 25. Fair and keen a.m wet 
P.M. . high wind. 26. Fair a m. rain p.m. 27. Snow . rain wind high. 28. 
Frost dear* dull P.M 29. Frost and snow : thaw and rain. .30. Frost mode- 
rate. 31 Thaw and showery. 

Mean temperature of the month .3C°*35 

Mean temperature of Jau. 1848 33 *80 

Mean temperature of Jan. for the last twenty-five years . 94 *90 

Rain 9‘70 Inches. 

Rain in January 1848 2‘34 „ 

Average amount of ram in Jan. for the last twenty years 2‘60 „ 

Sandwich A/anie, Orhvey. — Jan. 1. Cloudy. 2. Bnght . cloudy. 3. Cloudy. 
4. Cloudy ; frost snow.show^. 5. Bright : cloudy. 6. Snow. 7. Thaw ; 
clear. 6. Rain . showers. 9. Showers : cloudy. 10. Rain snow. 11. Snow. 
12. Rain : showers. 13. Showers. 14. Showers sleet-showers. 15. Showers, 
l^ ShowATS: cloudy. 17, 18» Showers. ]9. Showers, clear, 20. Cloudy. 
$1, Bain : showers. *^2. Sleet-sbowera. 29. Slept -showers . rain. 24. Rain*, 
al^^t-showersf cloudy. 2f>. Sleet-sbowers ; aurora. 26. Sleet -showers: cloudy. 
2(7.' BflgJit : slcet-showem. 28. Sleet-sbowers : clear 29. T^rost : cloudy. 30. 
Snow: sleet, showers, 91, Sleet-showers, blicrwers. 

, i:-. — .u. 

• From 9 r.M. on 2Srd till 2 p.m. on 2€th (about 17 hoiirH) 2*08 inches of rain 

fta. 
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XXVI. — Note on Cystocoleus, a new genus of minute Plants, By 
G. H. K. Th WAITES, Lecturer on Botany and Vegetable Phy- 
siology in the Bristol Medical School. 

[With a Plate.] 

Having recently been fortunate enough to meet with good spe- 
cimens of the Byssus nigra, Eng. Bot., I have been enabled to 
ascertain very satisfactorily its real structure, about which bo- 
tanists appear hitherto to have been in much doubt. The struc- 
ture of this plant is so peculiar as to render necessary its removal 
from the genus ChrooUpus, in which it now stands ; and with 
the sanction of my friend, the Rev. M. J. Berkeley, I propose 
for it the new generic name of Cystoooleus, characterised as 
follows. 

Cystocoleus, Plantae confervoideae, csespitosse; filamentis arti- 
culatis, cylindncis vcl submonihformibus, plus mmusve ra- 
mosis, vagina cellulosa contmua singulatim mclusis. Chroo- 
lepo affinis. 

Cystocoleus ebeneus, Fusco-niger, fragilis, parce ramosus. 
Conferva ebenea, Dillw, t. 101. 

Byssus nigra, E, B, t. 702 I 

Chroolepus ebenea, Ag, Syst, Alg, p. 36 ; Harvey in Eng, FI, 
p. 381 ; Manual of British Alga, p. 190. 

It will be seen by the above generic characters that this plant 
differs essentially from Chroolepus m having its filaments included 
in a fiheath composed of distinct cells, the membrane of which is 
of a dark fusicous colour, and thus the internal fili^nent can in 
moat cases be with difficulty observed and examined. Occa- 
sionally, however,, the internal filament, which in structure and 
character closely resembles the filaments of Chroolepus, protrudes 
beyoud the investing sheath, and may then be seen to consist of 
oblong cells containing the peculiar reddish oily -looking endo- 
Ann, Sf Mag, N. Hist. Ser. 2. Vol. iii. 16 
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chrome of Chroolepus. The investing sluiath is similar m cha- 
racter to that of Wnzonema tntermptum, Eng. Bot. Supp. t. 2954, 
but the cells composing the liitt(*r are not at all ojiake. Delicate 
root-like appendages are gnen off from the sheaths of both spe- 
cies • indeed the analogy between these two species is curious, 
where the affinity is not very close. 

It IS interesting to observe in these minute plants a parallel 
and simultaneous gro^^th of an internal filament and an investing 
sheath, each in some measure independent of the other and re- 
presenting separate systems of eellnlar deNelopmeiit. This will 
assist, I believe, to tlninv light upon the real structure of the 
apjiarently homogeneous g(‘latiiious shcatbs with which many of 
the lower plants are fmnislied. 

Professor Harvey has jilueed provisionally in the germs Chroo- 
lepus some otluT minute sjieeies of a dark colour and having an 
external resemblanee to the present plant . that excellent bota- 
nist, however, at the sam(‘> time remarks that they will probably 
prove to be fungi. Chroohpus'i Ainoiiiiy llarv., for a specimen 
of which I am indebted to the kindness of Professor Harvey, is 
considered by Mr. Broome identical wilh the Tonila cojujhi- 
tinata of Corda, and in this opinion I quite agree with him. It 
is properly an Anteiinaria. The piesent [dant has nothing to do 
with the gi'iius He/miuthospoiium, though some sjx'cics of that 
genus has (‘vidcntly been eoiifoniided with it by Capt. Carmi- 
chael and others. 

Chroolepus and Cyslocoleus form with the genus Ccenogouium, 
Ehrenb., a small natural group, which it is difficult to locate m 
either of tlie principal divisions of eryptogamie plants. In the 
structure of then* filaments they exhibit an affinity to the Alg^e, 
whilst they resemble the Lichens iii the kind of situations m 
which they are found growing. Cwnogonium lias, moreover, 
apotheem very like those of a Lichen. Professor Kutzing has 
grouped together the genera Chroolepus, Chantransia and 
Chlorofijlium, constituting of them liis family Chantramiea, and 
arranging them amongst the Algsc near the Drapamaldieo!, 

EXPLANATION OF PLATE VHl. B. 

Fig. 1. Filainont of Cgntocolcus eheneus, with root-likc appendages. Mag- 
luficd 270 linear. 

— 2. Apex of u filainoiit, in which the development of the investing sheath 

has been arrested, and exhibiting the intciiml filament like that of 
CkroolcpuH. Magnified 270 linear. 

— 3. Portions of investing sheath. More highly magnified. 
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XXVII . — Description of Corcoclilori*^ Brebissonii, a new species 
of the Palmclloic, in conjufjotinn. By G. H K. Tiiwaites. 

[With a Plate ] 

Coccochloris Brehissomi, ii. sp. Proiis satuniti’-viridis, gelatmosa, 
vix cartilaj2;mea, cffiivt, nee frustulosa: ccllulis subspluencis 
vel rotuD(latA)-cllij)ticia, miiiutissimc granulosis: sporanj^iis 
oblonp;is. 

C. Brclnssoun occurs upon the pcr])ciidicular surfaces of wet 
locks, forming a gelatinous or slightly cartilaginous coating, se- 
parating very readily from tln‘ surfaet* of the rock. It is of a pale 
green colour, sometimes slightly reddish. The cells are shortly 
elliptical uith the ends much-rounded, and contain a minutely 
granulosc endochrorne of a yellowish green colour. The gela- 
tinous appendages of tlie cells coheri' to form an apparently 
homogeneous mass, and arc not separately distinguishable as m 
some species of the genus. The cells wh(‘n conjugating are at 
first united by a narrow connecting tube, but this soon enlarges 
to the width of the cells. 'J'he sporangium is of an oblong form 
and 'transparent, containing an eiidochronie somewhat siinilar to 
that of the cells, but with the granules much larger. Imme- 
diately that conjugation of two cells has commenced to take jilace, 
their granules of endochrorne arc observed to hav(‘ meri*ased in 
size, and this increase continues until tin* sporangium is mature. 
During the formation of the sporangium, the original cell-mem- 
branes appear to become absorbed, and are not thrown off as iii 
Cylindrocystis Brebissonii. 

Branched threads similar to those represented in my figure of 
Palmella hot ry aides, Grev.*, ramify throughout the gelatinous 
mass of the present species, but only in one instance have J suc- 
ceeded in tracing a connexion between them and the cells, owing 
I suspect to the state of maturity of the plant. By watching the 
species attentively, I hope to be able to observe the early develop- 
ment of the plant from the contents of the sporangia. 

This well-marked species, which is 1 believe undescribed, I 
have the greatest pleasure m dedicating to the learned French 
botanist M. dc Brebisson, to wlioac researches we are indebted 
for the first discovery of species of BalmelJeoi in a state of con- 
jugation. 

EXPLANATION OF PLATE VlIJ. C. 

Fig. 1. Small portion of Coccochlo? iv Brehtssonu^ showing the cells niid 
ramifying threads. 

— 2. Cells of C. Brebmonii in conjugation. 

— 3. Mature spot angia. All magnified 270 linear. 

* Ann. and Mag. Nat. Hist. Ser. 2. vol. ii. PI. X. 
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XXVIII . — On some new Palteozoic Echinodermata, 

By Frederick M‘Coy, M.G.S. & N.H.S.D. &c. 

Crinoidea. (Articulata.) 

Cupressoarnus (Gold.). 

It will be observed in the following descriptions of two species 
of this p;(*nus hitherto only known in the foreign Devpnian strata, 
that I have attributed intcrscapuhir plates to its cup as in Pole- 
riocrinus, although such are not indicated in the figures or ge- 
neric characters of Goldfuss. I have however detected them in 
an authentic specinuui of his C. crassiis from the Eifel in the 
Cambridge colli‘ction, although not so clearly as m the following 
speeics. In the number and position of the plates of the body, 
Cupressotnmis and Puteriocrinus are identical ; and in both, 
the articulations for the arms extend the entire width of the 
upper edge of each of the seapulai ; but there is a striking dif- 
ference in their form, which seems dependent on the total dis- 
similarity of their arms ; the cup in the latter genua is elongate- 
conic, the comparatively narrow scapulie giving off arms of mo- 
derate width, dichotomizing frequently, while in Ciipressotrtnus 
the cup is of an extremely wide saucer-like form, and the scapulse 
of inordinate width to give origin to the curiously wide, massive, 
simple arms which render the genus so remarkable, 

Cupressoci'inxis calyx (M^Coy). 

Sp, Char, Cup very wide, evenly convex, saucer-shaped, three 
times wider than long ; pelvis small, slightly concave, penta- 
gonal, of five pentagonal pieces ; alternating with and above 
which are five large first-costals, their length and width equal 
to the diameter of pelvis, four pentagonal and one with a very 
short sixth side ; alternating with, and above those, are five 
pentagonal seapulic, as long as the costals, but the width 
double the length ; to the short side of the hexagonal costal is 
obliquely attached a long pentagonal intercostal supporting 
two very small interscapular plates; scapulce very thick, 
articular surface fiat with an articular ridge running its whole 
width ; all the plates slightly convex and smooth. Width of 
cup 9 lines. 

Rare in the carboniferous limestone of Derbyshire. 

{Col, University of Cambridge.) 

CupressocrinuLS xmpressus (M^Coy). 

Sp, Char, Cup four times wider than deep ; pelvis concealed in 
a deep circular pit, out of which spring the broad ends of five 
ovato-lanceolate first-costals, the apex of one of which is tran- 
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cated to support u small elongate interscapular plate, and on 
its side rests a 8on)ewhat larger intercostal plate ; scapula 
about one-third wider than long, pentagonal, the two lower 
sides concave, and the lower angles very much prolonged to 
fit between the lanceolate costals ; substance of the joints very 
thick, projecting far into the visceral cavity, a strong perfo- 
rated articular ridge runs across the top of the scapulae ; all 
the plates slightly convex and smooth. 

Distinguished from the C. calyx by its deeply impressed pelvis 
and long, lanceolate first-costals. 

Not very uncommon in the carbomferous limestone of Derby- 
shire. 

[Col. University of Cambridge.) 

[Seimai'ticulata.) 

Po ter loci' inus nunfurmis (M^Coy). 

Sp. Char, Body subov ate, pointed below, constricted above from 
the upper margins of the scapulie being narrower than their 
lower portion ; pelvic plates very small, form unknown ; first- 
costals long, pentagonal, very narrow below, giving a pointed 
appearance to the lower portion of cup ; second costals large, 
tumid, subhexagoual, nearly twice the length of the first- 
costals, a little less wide than long ; scapula pentagonal^ about 
one-third wider below than above, giving a very perceptible, 
constricted appearance to the upper part of the cup, articula- 
tions apparently the whole width of the plate ; irregular in- 
tercostal large, subhexagoual, supporting two small pentagonal 
interseapulars j surface smooth. Length of cup 8 hues, greatest 
diameter (at second costals) 7 lines. > 

This closely resembles the P. Bockschii figured by Geinitz in 
his ^Grundriss der Vcrstcincrungskunde,^ t. 23. f. 13, but of 
which no description or definition has been published. 

Not uncommon in the carboniferous limestone of Derbyshire. 
{Col, University of Cambridge — two examples.) 

Poteriocrinus crassimanus (M'Coy). 

Sp, Char, Column small, of tliin circular joints ; supracoluumar 
joint supporting five pentagonal first-costals, slightly wider 
than long, between and above which rest five pentagonal sca- 
pula about as long as the costals, but about one-third wider 
than long, each of which supports one large cuneiform arm- 
joint, wider than long, from each of which proceed two hands 
of six joints each, thicker on alternate sides, the last joint 
cuneiform and supporting two fingers of about thirty-five 
jomts, each wider than long ; costal and scapular plates ra- 
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diatingly marked at their margins. Length of cup 8^ lines, 
width 6 lines, length of rays 2 inches. 

Of the aims visible one has but four joints, one has seven, and 
the other three visible have six caeh. This speeies differs from 
the P. radiatiLS (Aust.) by the slighter radiation of the plates, the 
greater proportional width of the cup, the articulation of the ann- 
joint extending the full width of the scapula;, the latter distinc- 
tion being very striking as well as the consequent greater strength 
of the rays. The surface seems obscurely granulose, but^i8 not 
distinctly preserved. 

Rare in the carboniferous limestone of Hook Head, co. Wex- 
ford. 

{CoL University of Cambridge.) 

[Inarticulata.) 

Platyci'inus vesiculosus (IVHCoy). 

Sp, Char, Body spheroidal, depressed ; visceral portion hemi- 
spherical, deeper than the cup ; pelvis pentagonal, small, flat- 
tened ; scapulce small, rotundato-quadrate, one- third wider than 
long, very thick, gibbous, slightly concave in the centre, lower 
edge hanging below the pelvis, excavation for the first arm- 
joints very small, round, marginal, less than one-third the 
depth of the scapula; ; visceral plates very large, irregular, po- 
lygonal, some of them nearly equalling the scapulsc in size, 
they are moderately convex, and each rendered rugged by se- 
veral small tubercular projections ; mouth lateral, surrounded 
by small plates. Length of small specimen from pelvis to 
vertex G lines, width 8 lines. 

The very large, bubble-like tuberculation of the visceral plates 
and the small, gibbous scapulae give a most peculiar aspect to this 
species, quite unlike any other 1 am acquainted with. *I find 
the charaetiTS very constant. 

Not uncommon in the carboniferous limestone near Bakcwell, 
Derbyshire. 

{Col, University of Cambridge.) 

Plaiycrinus diadema (M'Coy). 

Sp, Char, Body very much depressed, spheroidal (from the base 
of pelvis to the vertex one-third less than the diameter between 
the anns) ; pelvis large, depressed, pentagonal, without divi- 
sional lines ; columnar adherence circular, crenated, one-third 
the diameter of the pelvis, but seated in the bottom of a deep 
circular excavation three-fourths the diameter of the pelvis ; 
scapula hexagonal, nearly twice as wide above as below, about 
one-third wider than long, very slightly convex except at the 
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ariiculatiou for the arms, which are prominent, very large, 
broad, and two-thirds the depth of the plate ; interscapuTar 
plate large, hexagonal ; visceral plates rather small, hemisphe- 
rical. Height from pelvis to vertex 1 inch. 

The very wide, depressed, turban-like form of this species 
(which I find constant) easily distinguishes it from its congeners. 
All the plates are even and smooth. 

Not uncommon m the white decomposing encrinal beds of 
carboniferous limestone at Cleenish, co. Fermanagh, north of 
Ireland. 

(Co/, tlniveraity of Cambridge and Royal Dublin Society.) 

Platycrinus megastylm (M^Coy). 

Sp. Char. Body broad ovate, visceral portion convex, not much 
elevated ; cup rapidly expanding, conical ; pelvis pentagonal, 
very small, resembling a prominent rim to the very large cir- 
cular columnar attachment, tlie diameter of which is three 
times greater than from its circumference to the edge of the 
pelvic plate ; scapula slightly convex, even, nearly twice as wide 
above as below, little wider Uian long ; excavations for the arm- 
plates large, nearly half the depth of the scapula* ; capital plates 
variable m size and number, but large, few, unequal, polygonal, 
and most of them presenting a large conical protuberance m 
the centre ; entire surface smooth. Length of body 10 lines, 
width between the arms 9 lines. 

This species is excellently figured by Prof. Phillips (Geol. 
Yorksh.) with a doubtful reference to the P. lavis of Mdler. The 
latter species is, 1 believe, generally admitted now to be distinct, 
but having examined specimens agreeing with the above figure, 
I find the species to which it belongs differs both from that to 
which Goldfuss and that to which Mr. Austin have referred it, 
by the comparatively enormous size of the columnar attachment, 
and the narrow prominent nm to which the rest of the pelvic 
plate seems reduced. 

The specimens above described are from the carboniferous 
limestone of Bolland, where it occurs in company with numbers 
of the P.pileatus, Gold. (P. antheliontes, Aust.), which it much 
resembles, but from which it is easily distinguished by the above 
characters. 

{CoL University of Cambridge.) 

^ Aciinocrinns {Amphoracrinus ?) olla (M*Coy). 

Char, Inversely pyriform, very gibbous ; arm-bahes small, 
not very prominent; cup below the arms hcinispherical, visce- 
ral portion above very wide, elevated, cylindrical ; all the plates 
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above and below flattened ; pelvis small^ flattened^ pentaigbnal, 
supporting on four of its sides four large hexagonal tirst-costal 
plateS; about one-third wider than long^ and on the flfth side 
one pentagonal plate; the five regular second costals are scarcely 
one-third wider than long, smaller than the first-costaU and 
hexagonal, with the two upper lateral sides so short as some- 
times to make the plates seem quadrangular ; intercostals hex- 
agonal, longer than the first-costals ; pectoral plates rather 
large, flat, polygonal ; scapula pentagonal (or occasionally with 
the upper lateral angles truncated so as to be slightly hepta- 
gonal), one-third shorter than the first-costals ; intcrscapulars 
heptagonal or octagonal, as long as the intercostals ; the sur- 
face of all the jilates marked with minute vermicular wrinkles. 
Diameter of cup 1 inch 9 lines. 

The sculpturing resembles that of the^. (Amphoracrinus) am- 
phora, from which the species is distinguished by its round inflated 
pot-like figure, small arm-bases, proportionate length of the 
costals, &c. 

Very common m the Derbyshire carboniferous limestone in 
company with the Poteriocrinus granulosus. 

{Col, University of Cambridge.) 

Acfinocrinus {Amphoramnus) Atlas (M'Coy). 

Sp, Char, General figure of bodg elongato-oval, diameter between 
the arms little more than half the height of the body ; pelvis 
pentagonal, of thnic thick flattened joints ; first-costals small, 
one pentagonal and five wider heptagonal, the latter nearly twice 
as wide as long ; second costals as long as the first, but only 
onc-third wider than long, hexagonal or sometimes quadrate 
(according as the upjier lateral angles are entire or slightly 
truncated) ; scapula short, pentagonal, as wide as the second 
costals ; intei'costals hexagonal, exceeding the first-costals in 
length ; arm-bases prominent, and over ea^h is an elongate 
conical tubercle ; pectoral plates rather large, convex and irre- 
gularly polygonal ; vertex covered by a very large hemisphe- 
rical plate, suiTounded by six slightly smaller polygonal ones 
having a large conical protuberance in the middle; mouth lon- 
gitudinally oval, rather nearer the vertex than the arm-base 
over the pentagonal first-costal, to which it inclines ; all the 
plates except the large ones of the vertex marked with minute 
vermicular wrinkles. Length from pelvis to plate on vertex 
1 ^ inch, diameter between the anUtS 10 lines. 

The enormous size of the visceral jKirtion above the arms 
(nearly three times the height of the cup) has suggested the spe- 
cific name for this crinoid, which resembles the A. [Amphoracrinus) 
Gilbertsoni and A. [Amphoracritius) amphora in its markings, pro- 
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ininent tubercles over the arm-bases and great plates on the 
vertex ; but it differs from those, besides the great size of the 
visceral portion, very obviously in the greater proportional length 
and less width of the costals, most reuiarkably of the second 
series. 

Rare in thq carboniferous limestone of Bolland. 

(CoL University of Cambridge.) 

Encalyptrocrinus pulydactylus (M'Coy). 

Sp. Char. (Small concave not seen) ; first-costals hexagonal, 
convex, one-third wider than long, each supporting a quadran- 
gular second costal^ ni’arly twice as wide as long, its width nearly 
oue-third less than that of the first costal ; on each second costal 
rests a pentagonal scapular joint, equalling the second costal 
in width but exceeding it in depth ; on each scapula rest two 
hexagon alyiVA'/ ann-joinis nearly equalling the scapulaj m width 
and depth, and joining by their inner margins (so that the in- 
terbrachial plates cannot rest on the seapulse) ; on each of these 
rests a smaller hexagonal second arm-jomt, from each of which 
arise two hands of four or five finyers each ; between the two 
second arm-joints of each arm is a small hcptagonal inter- 
brachial plate, its inferior pointed end resting on the two first 
arm-joints, and its truncated upper end supporting the small 
lozenge-shaped plate peculiar to this genus ; circumscribed by 
the first and second costal, scapular, and first arm-plates, are 
the five large, equal, convex, iiinc-Hided intercostal plates, each 
3uj5porting on its upper edge a vertical row of three hexagonal 
interbrachial plates. Diameter of cup about inch. 

Besides the differences of proportion in the various plates 
which may be gathered from the description, this differs from 
the Hypanthocrinus [Eucalyptrocrinus) dccorus (Phil.) and E. ro- 
saceus (Gold.) in the lateral union of the first arm-joints, and 
their supporting the interbrachial plates, instead of the scapula?, 
the scapulte consequently being pointed above ; also in the plates 
resting on the intercostal not being bifid, and most remarkably 
from all of the genus in the number of fingers, there being but 
two to each hand in the other species. 

Rare in the Wenlock limestone of Dudley. 

{CoL A cast in the University collection at Cambridge.) 

•1' 

Blastoidea. 

Pentremites campanulatus (M^Coy). 

Sp* Char. Bell-shaped, base as wide as the body; pseudambu- 
lacra* wide above, tapmng to the angles at the base ; trans- 

T use the Word pMeudambuUcra here to designate those poriferous rows 
in Ste, which resemhle ambulacra, hut the pores of which are 
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verse suture between the first and second series of supra^basal 
plates nearly medial ; base flattened ; surface minutely gra- 
nulated. Length 3 lines, width 3 lines. 

If we suppose the lower third abruptly cut off a P. ellipticua^ 
we should have a good idea of this little species, which agreeing 
with the above in most characters is distinguished by its small 
size, more tapering ambulacra, gi'cater proportional width and 
wide base. 

Rare in the carboniferous bmeatone of Derbyshire. 

[CoL University of Cambridge.) 


Cadaster (M'Coy), n. g. 

Etym. AcwSwv, tintinnabulum, and aarrjp, stella. 


Gen. Char, Cup conical, with tlie upper part broad, flat, trun- 
cate ; pelvis deep, conical, of three pieces, one tetragonal and 


two pentagonal, each having its inner apex 
notched to form part of the round columnar 
canal; on the upper edges of these rest five 
large equal first supra-basal plates which reach 
to the truncated summit, to which from their 
mesial gibbosity they give a pentagonal out- 
line ; in the centre of this superior disc the 
mouth seems situated, and from it five promi- 
nent, minutely porous pscudanibulacra diverge, 
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one to each angle, each being placed on a thick tapering ridge 
divided by a mesial sulcus ; from the re-entering angles of those 
ridges four other thick, rapidly tapering ridges proceed, one 
to the middle of each of four of the straij^ht sides, each ridge 
at its thick, oral end shows an obscure impression, probably 
of the ovarian pores ; the fifth space is without a ridge, being 
occupied by a large, ovate or lozenge-shaped (? anal) opening ; 
the depresse'd, triangular intcTvemng spaces are marked with 
coarse, rough parallel stnie nearly coinciding in direction with 
the pseudambulacral ridges, and converging to the second set 
of ridges ; the impressed hues between these stri» seem punc- 
tured, the fifth (? posterior) space is without bulcation. 


These strange and beautiful forms, the 'bell-stars,^ as they 
may be called, are obviously allied to Pentremites (taking P. Der- 
biensis, florealis, oblongus, ellipticus, and such like as the types of 
the genus), from which they differ in having the small basal* 
plates enormously developed into a conical pelvis, and having the 
pseudambulacra entirely confined to the capital plates (which here 


found by MM. Roenier and Yondell (Bulletin dc la Soc. G6oI, de France 
for 17th April 1848) to be really the alimentary canals of a double row of 
little jointed tentacles resembling I imagine those of Psendocrinites, 
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form a truncated disc) instead of being continued through i 
slit in the supra-basal plates nearly to their base. On the nature 
of the peculiar sulcation, represented m the subjoined ske^eh in 
four of the interambulacrul spac^^ 1 have, no to <>3er. In 

Prof. Forbeses paper on the British Cystidea in the second volume 
of the ‘ Memoirs of the Geol. Suivey/ p. 529, there is a figure 
representing “ the projection of the arni-bcanug surface of the 
Pentremitfis pentayonalis/^ which resembles the disc of our genus 
except in having the posterior interambulacral space sulcated, and 
with a thick mesial ridge like the rest ; I do not suppose that that 
figure is meant to represent the Plalycrinus pentagonalis of Mil- 
ler, forming the Pentremites id. of G. Sowerby and Phillips, which 
presents no resemblance of the kind. I only know the following 
two species, from the carboniferous limestone. 

Cadaster acutus (M'Coy). 

Sp. Char. Pelvic and supra-basal plates of equal length ; pelvis 
acutely conical, obtusely subtrigoual in section ; columnar ad- 
herence small, round, prominent; surface smooth. Length 
6 lines, width of disc 5 lines. 

Not very uncommon in the carboniferous limestone of BoUand. 
(Col. University of Cambridge.) 

Cadaster ti'ilobatus (i\PCoy). 

Sp. Char. Supra-basal one-third longer than the basal or pelvic 
pl§itc8 ; pelvis divided into three tumid lobes which hang be- 
low the columnar adherence ; surface smooth. Length 7 lines, 
width of disc 5 lines. 

Not uncommon in the carboniferous limestone of Derbyshire. 
(Coh University of Cambridge.) 

Ord, PERiscnoEcniNiDA (M^Coy). 

All the known Echinida — from the spheroidal Echini with the 
mouth and anus both central, one vertically under the other, to the 
elongated, symmetrical Spatangi with their mou{h and anus at 
opposite ends of the ventral disc — all agree in having their case 
made un of twenty vertical rows of plates, ten ambulacral and ten 
interamoulacral. This is not only the most persistent character 
of the entire gi^up, but the number becomes of extreme interest 
‘ when, with Agassiz and Valentin, we view the globose test of the 
sea-urchins as a mere modification of the same parts which we find 
in a 5-rayed starfish, — an ideal division of the mesial suture con- 
necting the two rows of plates in e^ich interambulucrum of the 
, former, giving at once the ambulacra, lateral ossicles, and other 
characters of the latter. The Echinites of the paheozoic rocks 
however are constructed on an entirely different plan, having three 
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or more rows of interambulacral plates, instead of two as in thos6 
of tbe newer rocks and existing seas ; as therefore those sea-urchina 
diftci from all of the order Echinida in the great number of rows 
of platis.m thei^st. usually having an odd number of rows in the 
interambulacra, and the consequent impossibility of theoretically 
dividing them at the sutures into five equal parts, I would pro- 
pose to form a peculiar order for their reception under the above 
title, indicating the complexity of theii* structure*. I first drew 
attention to the structural peculiarities of those fossils in 1844 
in my 'Synopsis of the Carb. Limest. Fossils of Ireland ^ (p.l71 
to 171), where I gave the generic characters of the genus Pa/a- 
chinus (proposed in manuscript by my friend Dr. Scouler), and 
described and figured several species having from three to five 
rows of plates in the interambulacra. In the same work I stated 
that the plates of the so-called Cidaritcs of the carboniferous 
period being hexagonal was a proof that they too must have had, 
like the Palcec/iini, more than two rows of interambulacral plates, 
and being consequently distinct from the newer fossil and recent 
CidariSy 1 mentioned that I had long distinguished them in 
manuscripts (in tlie collections at Dublin) under the name of 
Archaocidaris. In that work I withdrew my own name however 
in favour of Echtnocruive, by which M. Agassiz had announced 
his intention of designating the carboniferous Cidarts Nerii, &c. 
in his Introduction to the 2nd livr. of his ' Monog. des Echinod. 
Fossilcs,^ p. 15 : although he did not either define the genus 
or recognise the aforesaid peculiarities, the name itself seemed 
to indicate an entirely different affinity, namely with the Cri- 
noidea, in which groiqi this generic name is placed in Agassizes 
' Nomenclator ZcMilogieus.' I propose to resume now my old 
name for this genus, 1st, because M. Agassiz neither indicated 
the affinities nor gave any descriptive notice of the genus Echi- 
noci'innsy while I have done both for my Archaocidaris ; 2nd, se- 
veral of the continental geologists have not followed my example 
in rejecting my own name, but prefer Archaoetdaris ; 3rd, in the 
' Catalogue Raisonne des Echinoderines;' &c., published by MM. 
Agassiz and Dcsor in the ' Annalcs des Sc. Nat.^ for November 
1846, no mention is made of the genus Echinocrinus, but the 
species which were to have/ormed the type of it {Cidaris NetHi, 
&c,) are given under the new title of PaUeocidarie, which of 
course has no claims for adoption on the score of priority ; nor 
do MM. Agassiz and De^or even there seem aware of the pecu- 
liarity in form of the interambulacral plates or their abnormal 
number, although my observations on those points are mentioned 
by M. Vemeuil nearly two years before in his ' Coup d^OBil g^n6ral 
sur la Faune,Pal^ozoique de Uussic,^ prefixed to the second vol. 
of MM. Murchison, Vemeuil, and Keyserling's great worjk on 
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Russia and the Ural Mountains. Under those circumstances, 
therefore, it seems the most simple and correct course to use the 
term Archaocidaris for those fossils. 

The order Perischoechinida may be divided into two families : 
Ist, Paltechintdip, having the interainbulaeral plates crowded with 
small, Bubequal, spmigerous tubercles, not perforated, the spines 
of one form (including Pala*chinus, Melonites, Owen and Nor- 
wood, &c.); 2nd, Archafocidartdte, having the spines and tubercles 
of two forms and sizes, the primary spines very large, generally 
muncated, crenulatcd at the base, and c‘aeh supported on a large 
mammillated and perforated jinmary tubercle surrounded by an 
elevated ring, never more than one on any plate, generally sur- 
rounded by a crowd of the small secondary tubercles (including 
Archaocidaris, M^Coy, and the following). These family divi- 
sions rest on the same characters as the separation of the true 
Echini and the Cidartda among the normally formed Echimda. 

Perischodomus (M'Coy), n. g. 

Etym. 'rrepKTx^v, comjdexus, and domus. 

Gen. Char. Spheroidal, dc^pressed, subpentagonal ; ambulacra 
narrow, of two rows of small plates, most usually of a trans- 



a. Diagram of portion of interambulacrum and ambulacra of Perischodomus. 

b. One of the primary and some of the secondary tubercles magnified more 

highly. 

of the ovarian plates. 

veracly elongate pentagonal figure, and each pierced by one 
pair of simple pores; interambulacra wide, of five rows of 
plates very irregular in size and shape, all the plates covered 
with small equal granules or secondary tubercles, while the 
row on each side adjoining the ambulacra alone bear the small, 
smooth primary spines, one on each, the supporting tubercle 
' being smalb mammillated, perforated, but not crenulated, sur- 
rohnded by a double ring and situated not m the centre, but 
*near the ambtilacral edge, a little above the middle ; ovarian 
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plates pierced each with six foramina ; mouth and anus small^ 
both central. 

This genus is remarkable for the irregularity of form and siee 
of the intcrambulacral plates, differing in this both from Archeeo^ 
cidarm and Palccchims ; from the former it also differs in the 
greater number of the intcrambulacral plates being destitute of 
the mammillatcd primary tubercle, and by its small size and 
lateral position on those plates which do bear it ; from Palcechinus 
it differs, besides the above, m the two rows of primary tubercles 
to each interambulacrum, &c. 1 at present know but one species. 

Pmschodonms btseriahs (M^Coy). 

Sp. Char, Diameter (of flattened specimens) about inches, 
width of ambulacra at middle 3 lines ; width of mouth and 
ovarian circle each about 3 lines ; granules on the five rows of 
irregular intcrambulacral plates scarcely visible, the two rows 
of mammillatcd and perforated primary tubercles bordering 
the ambulacra very small ; two rows of ambulaeral plates, about 
SIX or seven occupying the same space as one of the interam- 
bulacral plates of the middle of the row. 

Some few of the ambulaeral plates are wedge-shaped, pointed 
towards the interambulacra, as in the sketch. The primary 
spines, as far as seen, were cylindrical and smooth. 

Rare in the lower carboniferous limestone of Hook Head, Wex- 
ford. 

(Col. University of Cambridge (anal and genital half), and 
Dr. Griffith at Dublin (oral hall‘).) 


XXIX. — Alpa Orientates : — Desa'iptions of new Species belonging 
to the germs Sargassum. By R. K. Greville, LL.D. &c.* 

[Continued from p. 219 ] 

[With a Hate.] 

16 . Sargassum squarrosum (nob.) ; caule filiformi, angulato; foliis 
(parvis) anguste obovatis, obtusis, plus minusve repando-dentads ; 
vesiculis suMphsericis, brevissime ]3etiolatis ; receptaculis obovatis 
vel lineari-obloDgis, piano- compressis, acute lateque dentatis. 

Hab. in man Pcninsulse Indiao OnentaUs ; Wight. 

Root I have not seen. Stem filiform, angular, a foot to, pro- 
bably, a foot and a half long, bushy with numerous branched 
whi^ appear to be generally 2 or 3 inches long. Leaves 
small, half an inch or, rarely, three- fourths of an inch in length, 

* Read before the Botanical .Society of Edinburgh, February 8 , 1849 ..^ 
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narrow-obovate, rounded at the apex, attenuated at the base into 
a slender and rather long footstalk, often nearly entire, but more 
generally repando- or even serrato-dentatc, furnished with pores, 
and a nerve which disappears before reaching the summit. Vest<^ 
cles nearly the size of hempseed, subspherieal, supported on stalks 
scarcely a line long. Recept^fcles a line or more in length, ax- 
illary, obovate, or oblong, compressed, the margin and apex fur- 
nished with broad sharp teeth ; frequently the receptacles are 
proliferous, the whole forming a very irregularly divided raceme, 
which IS sometimes so twisted and curled as to give it the appear- 
ance of a cluster of minute proliferous leaves. 

From the two imperfect specimens which I possess of this 
plant, I suspect that it is subj(‘ct to considerable variation, and 
my figure and desciiption are given chiefly with a view of affording 
algologists a memorandum for its more accurate investigation. 
On one of ray specimens several of the leaves are converted into 
vesicles, which are supported on stalks 2 lines long resembling 
the lower part of the leaf ; these arc also winged and apiculatc. 

17. Sargassum divaricatum (nob.) ; caulc angulato ; foliis lincaribus, 
acuminatis, brevitcr petioliitis, uninervibus, subintegerrimis ; vesi- 
culis numeroBis, ephscricis, pctiolutis, petiolis planis> dilatatis; 
receptaculis cylindraceis, fihformibus, divaricato-dichotomis. 
Wight in herb. no. 7. 

Hab, in mari Peninsulfie Indiae Orientahs ; Wight. 

Root I have not seen. Entire plant probably a foot or more 
in length. Stem nearly as thick as a crow-quill, giving off 
spreading branches at short intervals 4 to G inches long, which 
are clothed with numerous short ramuli and leaves, so as to give 
the whole plant a bushy appearance. Leaves somewhat more 
than an inch in length, a line or more broad, more or less 
acuminate, entire, or rarely obscurely subden tatc, shortly petio- 
late, furnished with a nerve and pores. Vesicles spherical, smaller 
than hempseed, on little flat dilated petioles about a line long ; 
sometimes they arc margined, and occasionally on longer stalks 
resembling an abbreviated leaf, and apiculate. Receptacles fili- 
form, cyhndraceous, subdichotoraously divided, the segments 
spreading, the whole forming axillary tufts, often 8 or 4 lines in 
length. Colowr reddish brown, that of the receptacles black. 
Substance cartilaginous. 

A well-marked species, the receptacles separating it at once 
from its congeners. When luxuriant the three or four tufts on 
a ramulus seem to form one mass, and to the naked eye suggest 
the idea of a little parasitic Oigartim, and is by no means unlike 
dwarf specimens of Qymnogonyrus Griffithsia, Mart. Sometimes 
the x^ptaeles ai^ less abundant and conspicuous, having fewer 
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divisiond) the segments however being often nearly 3 Uiies long. 
The leaves bear a considerable resemblance to those of Sargaesum 
bacciferum, but are much more numerous. 

18. Sargassum acutifolium (nob.), canle plano^compresso, distiche 
ramoso ; foliis linearibus utrinque attenuatis, acutissimis, integer- 
rimis, uninervibus, ad ramuloi^ filifonnibus ; vesiculis sparsis, sub- 
ellipticis, petiolatis, petiolis planis ; receptaculis compressis, lineari- 
oblongis, ad apicem dentatis. 

Sargassum acinaria, Ag. Sp. Alg. vol. i. p. 22 } ? 

Hob, in mari Pcninsulee Indise Orientalia ; Wight. 

Root 1 have not seen. Plant probably 2 or 8 feet long. 
Stem (or probably primary branch) piano-compressed, a line or 
more broad, distichously branched ; branches about an inch apart, 
8-12 inches long, flat like the stem, bearing ramuli 2-3 inches 
long, at intervals of ^ to | of an inch, which m their turn bear 
a smaller senes upon which the fructification is placed. Leaves, 
the larger ones at the base of the branches, 2 inches in length, 
linear, acuminated at each extremity, entire, furnished with a 
nerve and a few scattered pores : the rest much smaller, almost 
filiform, those accompanying the fnictification sometimes so slen- 
der as to be capillary. Vesicles scarcely half the size of hemp- 
seed, very sparingly developed, somewhat elliptical, on flat slender 
stallu, 2 lines or morii long, mostly produced at the base of 
the racemes of receptacles. Sometimes a vesicle occurs at the 
extremity of a leaf. Receptacles minute, axillary, oblong or lincar- 
oblong, compressed, generally toothed at the apex, forming more 
or less divided racemes. Colour reddish black. Substance car- 
tilaginous. 

It is not without considerable hesitation that I separate this 
plant from Sargassum acinaria of Agardh. There are however 
differences, judging from his description, (and in the absence of 
authenticated specimens,) which seem to be sufficiently decisive. 
The stem in S. acinaria is said to be angular. In the spedmens 
before me both it and the branches are clearly piano-compressed, 
aUd give off the ramifications in a distichous manner. This 
character alone would remove my plant from the species above 
mentioned. The receptacles, described simply as cylindraceous 
in S. acinaria, are in the present plant, when fully deve- 
loped, more or less compressed, and toothed at the apex. The 
cauline leaves arc not lanceolate,^’ being too narrow to be 
termed even Imear-lanceolate ; but this is a character so liable 
tb variation that much stress cannot be laid upon it. Tihe 
raeames fructification are truly axillary. The vesicles (in the 
afNNfih^ens und^^ examination) very few. Sargassum aeuHJbikt^ 
j|^ (pmx the abundance of the narrow leaves (whidi spreedat^b 
conaid^ble angle), anff ateo of the olosdy approkima^^ 
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receptacles, very bushy in appearance. My spccumcns are not 
more than 14 inches long, but evidently indicate a plant 2 or 
3 feet in length. 

EXPLANATION OF PLATE X. 

Snrgashum xguarro'ium. 

Fig. 1. A branch 

— 2. Leaves 

— 3 Vesicles 

— ■ 1. Receptacles. The last magniBeJ. 

y 

Snrgasmm divaricatum 

Fig 1. Otic of the romuh, 

— 2. Vesicles 

— 3. Do. 

— '\ Receptacles 3 & 4 magnified.' 

Sargnssum acutifolium 

Fiq 1. A ^niall branch. 

— 2. Do fiom a >oung plant 
— 3. \'esicle‘<. 

-- 1 Do. produced at the end oflcaves 

— !’i A iiicemc. 

— 0. A single receptacle. 5 & (> magnified. 


XXX. — Desmj)t}ons of two new Hirds from Jamnicn, 

By BHiLir 1 Ii:\ry Gosse. 

The former of the two species which J am about to describe was 
accidentally overlooked in writing my * Birds of Jamaica,' and the 
latter has been discovered since the pubbeation of that work. 

Elajiia cotta. Length inclies, expanse of wing ilexure 
2y^^, rictus tarsus ^ t, middle toe I rides dai k hazel ; feet 

dark slate-gray; beak black. Head blackish ash; crown bril- 
liant yellow, commonly concealed, back and rump olive; tail 
blackish with olive edges ; wing black ; the primaries edged 
faintly, the secondaries, tertianes and greater coverts conspicu- 
ously, with pale yidlow; third quill longest. A white stripe, 
ill-defined, over the eye, inecting on the forehead ; car-coverts 
white, with dark tips; chin, checks, throat, and bre.ast white, 
speckled obscurely with black beneath the ('yes ; belly, vent, 
under tail-coverts, and inner surface of wings, delicate pale 
yellow. 

This little Tyrant, for want of any obvious pecuhanties to di- 
stinguish it from others of its genus, 1 have named from the 
locality where I first met with it, the Cotta-wood, a tangled cop- 
pice on Grand Vale Mountain, in the parish of St. Elizabeth. I 
afterwards observed it in other situations, as in the woods around 
Blucficlds, but it does not appear to be anywhere common : nor 
am I able to say whether it is a permanent resident, or merely a 
Ann, ^ Mag. N, Hist, Ser. 2. Volm, ‘ 17 
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winter visitant in Jamaica. Its manners, as far aa I have noticed 
them, resemble those of the other Tyrants \ pursuinj^ insects m 
the air, and retiniif^ to a prominent twi^ to cat them. I ha\e 
observed one attack with much damour a Johii-to-whit [Vireo- 
si/lva olivacea), on the win^. 

A figure of this species will be found in iiiy ' Illustrations of 
the Birds of Jamaica,^ Part xiii jdate 1.“). 

Tiochihia Mann. Length inclnvs; wing from tiexuie -ph; 
rictus rather more than , taisu^ , iniddh’ toe Beak 
(in a dried state) blacki'^h brown above, bufi below, with the tij) 

black : irides ? , feet black. Ciown dull black, each feather 

tipjied With a spangle of gieen and bronze, the spangles having 
a tendency to form longitudinal rovv^ nape and sidi s of tlie ni'ck 
blackish, beset with spangles less nnnierons, but huger and moie 
golden than on the crown . back and shoulders of wings richly 
bronzed with a ruddy golden hue, slightly tending to green in 
some lights ; rump and ujiper tail-eoverts more decidedly golden 
green, tail black, glossed with golden green, jinneijially towards 
the tips of the feathi'rs, the uropygials having moie of the me- 
tallic lustre than the rest; wing (juills and greater coverts pur- 
plish black, th(‘ innermost coverts and th(‘ N\'ingl(‘t tippi'd with 
golden throat, breast and belly emerald green, not scaly, the 
tips of the feathers only being iiictallie and showing the brownish 
black bases betwi'cn them vent and under tiul-eoveits black. 
The specimen app(‘ars to be an immature nial(‘. 

This spceiiiKui of a species previously unknown to me was 
obligingly forwarded to me by my esUemed scicntitic friend, 
llichard Hill, Esq. of Spanish-l\>wn, to whom it was sent from 
the mountains of Manchester. It is near to Pob/totus^ but dif- 
fers from it in the infeiior length of its beak, and in tlie colours 
of the plumage; but being apparently young, it is iin])ossible to 
say what its adult condition riuiy prove. 1 am happy however 
to fortify my own judgment by that of Mr. Gould, who on my 
sliowing it to him decidedly pronounced it new. 

Mr. Hill writes me concerning the apeciineu : It was startled 
from a nest in which were two young omis, and was obtained 
by charging some of the blossoms of the inountaui-pride {Spa- 
theha siinpleai) on which it was feeding, with minute doses of 
strychnine. As soon as it sucked from one of the poisoned cha- 
lices, it fluttered, and fell dead.^^ — The nest does not differ in 
structure from those made of the drab-.coloured down of the 
Eriodendron, or of the Ochruma lagupuSj with a stucco of lichcns.^^ 

Mr. IIill had at first proposed to name this sfiecies bi'ac- 
teatuSf^ but afterwards substituted the feminine appellative, 
which 1 have pleasure in placing at the head of this article. 

Doubting, he observes, whether bracteaius was sufficiently 
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distinctive, I had meditated calling it Maria, in remembrance of 
my late talented little niece, who had assisted me so much in my 
natural history studies, by collecting specimens and getting up 
facts relating to the instincts and habits of the objects I noted 
or described. Maria was with me in iManchester when I procured 
the green-baekial sw allow (vonr Hii ti?ido each/ f/sea), and w e visiti'd 
together in the very district wlu're this new Dorlii/u.s was found ; 
but I hesitated about the adoption of her uatne, fiom tin; luipos- 
Bibility of putting it in any other way than as ‘ Dodn/us Mann/ 
though 7’. ('u/a and T. Maneju might n^coneih' me to it. 
[Other examples, as Anna, Anppho, , might also be adiled J 
I leave the matter in your hands, hut would suggest that the 
specific soubriquet should be eoiisuhaa'd undetei mined, till fresh 
specimens be obtained 

A liguie of this sj)(‘eimeii app(‘ars in my ‘Illustrations,’ l^art \ni. 
plate "Z'Z. 


XXXI. — Si/pp/emenian/ K^ofices reijanijng the Dodo and its 
Kindred Nos 1-, 5. lly 11. E Stuicklam), M.A , V (j S 

[CoiUinuod fioin p IHU ] 

4. I'he Dodo apphed to Heialdnj — I am iiuh bled to tlu' Kev. 
Richard Hooper, of St. Stephen’s, Westminst(‘r, for obligingly 
calling my attention to what may he called the heraldic depart- 
ment of the Dodo-history. The introdnetioii of such a snhjeet 
into a scientific journal would require apology were it not certain 
that many a curious fact of Instory, both jdiysical and civil, may 
be disentangled from the quaint devices of armorial pageantry. 
It now appears that besides the human Uodos referred to by a 
witty (yet scientific) w riter iii Blackwood’s Magazine (Jan. 1819, 
p. 81), a family has existed in modern times, hearing the syno- 
iiymous name of Dronte, and decorated with a Dodo on their 
armorial shield. Could we now trace out the whereabouts of this 
family, we might possibly elicit from their archives some original 
facts connected with the present matter. All my inquiries about 
the Dronte family have indeed hitherto been fruitless, but I hope 
that this notice may induce heraldic students to throw light on 
the subject. The passage to which I here refer is contained in 
the ^Academy of Armory and Blazon^ by Randle Holme, pub- 
lished at Chester in 1688 ; book ii. ch. 13. p. 289. Th(‘ Rev. 
J. Baron of Queen^s College, Oxford, has kindly afforded access 
to a copy of this rare work in the library of that eolli*g(‘, and has 
enabled Mr. Delamotte to engrave the following facsimile of the 
heraldic device. This figure seems to have been copied, with a 
little alteration, from that contained in the rai'e edition of Bon- 

17* 
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tekoe (see ^ Dodo and its Kindred/ p. 63), but the description is 
evidently taken from Clusms, Exotica, cap. iv. The author ju- 
diciously points out the discn‘p:incy between the colour of the 
winj^s as given by Clusius and Bontius, which is explained by 
Dr. Hamel (^Der Dodo,^ &c pp. 25, 3 t) to have arisen from a 
mistranslation of the original liuteli of Van Neck. 

It IS remarkable that although Holme takes his description 
from the works of Cluaiiis and Hontius, yet his tigure is copied 
from neither, but is taken from a third, and wliolly independent, 
sourcii. This seems conclusive us to the actual existence of a 
family bearing these anus; for had they been Holiness own in- 
vention, he would naturally have copied the figure from one of 
the two w'orks which furnished him witli tlie description. So 
now to our author. 



He bearcth Sable a Dodoy or Drontr proper. By tlic name 
of Dronte. This exotic bird doth ecjual a in bigness, and 

IS of some authors termed Gallust Pneyrmus and St/fjnm (hi- 
cxillatuny a Iloaded Swan ; yet it is of a far difterrent shape. 
For the head is great, covered (as it were) with a certain m(*m- 
brane, resembling a hood. The bill is thick, and long, yellow 
next the head, the jioint black ; the upper chap is hooked at the 
end, the lower chap had a blew spot between the yellow and 
black. It IS covered with thin short feathers, and wants wings; 
m stead thereof it hath four or five long black feathers; that the 
hinder part of the body is round, flat, and fleshy, wherein for the 
tail were four or five small curled feathers, twirled up together, 
of an asli colour. The legs thick and short with long sharp 
pointed toes, yellowish ; claws black. Thighs covered with black 
feathers, the rest of the body gi'cy. Yet Bontius, lib. 5. chaj). 17. 
m his History of India, describes it to have a great ill-favourcd 
head, covered with a membrane like a hood ; the bill bluish white, 
the tips of th(i upper mandablc black, the lower yellow, the body 
is covered with soft grey feathers; the soft feathered wings of a 
yellowish ash colour ; legs yellowish, and both them and the toes 
set with broad scales.'^ 

6. Stones in the stomach of birds, indicative of frugivorous 
habits . — In the 'Dodo and its Kindred,^ p. 43, it is stated that 
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stones are only swallowed by frugivorons birds, which require 
them to triturate their food, and Arc never found in the gizzards 
of the Uaptores.'^ Hence it was argued, that the Dodo, which is 
known to have had stones in its stomach, could have no affinity to 
Raptorial birds. Dr. G. Dickie of Aberdeen has lioweviT called 
my attention to a passage in Sir J. C. Rosses Antarctic Expe- 
dition, which shows that the above gencrali/ation, though uu- 
doubt(‘dly true in general, admits, like all rules, of an exception. 
It 18 theie mentioned (vol ii. ]>. 159) that stones were usually 
found in the stomachs of the Apteuorhjtcs Furstn'iy to tlie amount 
of two to twenty lbs. weight. This is certainly a remarkable 
fact in tlie case of a [uscivorous bird, and indicates some pecu- 
liarity in its habits winch it would be desirable* to clear nj). J)o 
any of the fucivorous Fish swallow^ pi'bbles to help digestion, 
and can tin* Vengum have thus acipiired these* foreign matt(*rs at 
second hand Jfut what(‘ver be the caiisi*. of this habit in the 
reiiguin, it docs not atfi'ct the argument as to tlie remoteness of 
the Dodo from the Raptorial birds. 


XXXI 1. — Cunfj thufions to the Boimnj of South Americo. 

By John Miioks, Esq , P R.S., F.L.S. 

[Continued fiom p MO ] 

BRACIIlSTrs. 

A PAiiTiciJLAK group of jdaiits has been before alluded to undi*r 
this name {autff p. I l l), iiuist of which have been rcf(*rred to 
JVithennguihy Prof Kuiith, andfiom which genus 1 havc^ shown 
that they differ by having a cainpaiiular cal} \ generally with an 
almost entire margin, which does not eidarge with the fruit, by 
a much smaller berry and other character^. Tlu'y are also di- 
stinct from Armstiis by the calyv being generally entire on the 
margin, rar(*ly 5-toot]ied,and not having the five strong jirommcnt 
nervures which give to the calyv of the latter genus the appear- 
ance of an almost pentangular tube • they differ also in the much 
shorter tube of the corolla, a more rotate border, more dilated 
stamens arising from a triangular expansion at the base, as in 
Hehecladus and Saracha ; their flowers are considerably less in 
size, and they have smaller berries, which exhibit a very thin 
membranaceous dissepiment, not thickened in the middle by the 
confliumce of the placentie, as in JVitlienngia, Acinstus, Tochroma, 
Saracha, &c. ; the placentae on the contrary, originating from a 
central line in the middle of the dissepiment, are thin and 
slender, projecting for a short distance at right angles into the 
cavity of the cell, and then become fuieuted, continuing mem- 
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brana(!eou8, with numerous seeds attached on each side. The 
ovai'ium is also surrounded at its base by a distinct annular disc^ 
and is. not seated simply upon a fleshy torus as in Acnistus. 
These plants appear to me closely allied to the Physalis arbo- 
rescenSj Willd^ which^ on account of its arborescent habit and its 
diflFerent form of flower, 1 propose to separate from that genus 
and attach to this group. They may thus be made to constitute 
a distinct genus under tlic name of Brachistus, from ppa^taTO^f 
brevissimusj on account of the shortness of the tube oi their 
corolla. A^Iochroma (which I have made to include Chanesthes) 
differs from Acnisttes principally in the lc*ngth of the tube of its 
corolla, so Brachistus on the other hand is not less distinct from 
that genus on account of the extreme shortness of the tube of 
the corolla, and its deeply cleft rotate border. This genus will 
first include all the species of Witheringia of Pix)f. Kunth (of 
which I will give below amended characters) with the exception 
of W. riparia, which from its infundibuliform corolla is evidently 
an Acnisius, and fV, angustifolia, which from its racemose blue 
flowers and other characters evidently does not belong to this 
genus, appertaining more probably to the same group as Solarium 
montanum. For the same reason are excluded the JV, crassifolia, 
Dun., and IV, pendula, R. and S<di. The }V, salicifoha, Hook., 
is a Capraria according to Mr. Beritham, although it ofltrs re- 
gular pentandroiis flowers: it evidently belongs to the genus 
Xuaresia of R. and P. : the six herbaceous species of Witheringia 
of Dunal and Sprengel enumerated by Dr. Walpers (Repert. iii. 
pp. 31, 32), as I have before remarked, appear to me to belong to 
Solanmn, The following I consider to be its generic characters : 

Brachistus (gen. nov.). — Calyx parvus, ui’ceolatus, margine 
integro, vel rantis 4-5-dentato, persistens et non augescens. 
Corolla subrotata, tubo brevi, limbo 4— 5 -partite, lobis oblongis 
acutis, aistivationc valvata. Stamina 4-6, erecta ; filamenta 
iino subdilatata, paulo supra basin corollsc adnata; anthera 
oblongse, submucronulatse, 2-lobsc, lobis arete adnatis margine 
exteriore dehiscentibus. Ovarium ovatuni, disco annulari imo 
cinctum, 2-loculare, dissepimento tenui utrinque in placentatu 
membranaeeam bifldam ovuligeram producto, ovuhs plurimiR^ 
Stylus simplex, longitudinestaminnm. Stigma clavatum, sub- 
2-lobum. Bacca parva, globosa, calyce parvulo suffulta, 2- 
lociilaris. Semina compressa, in pidpo aquoso nidulantii^ 
sublenticularia, testa aspero-sOrobiculata ; csetera ignota, — Ar- 
bores vel frutices AmeiicajEquinoctialis', folia attecna vel seepiue 
gemiua, altero mullo minori et keteromorpho, subintegra vefan- 
gulafo^denlata ; flores axillares^ fasciculato^congesti, perpauci^ 
vil rarius soUtatii, pedicellis l-Jloris, gracilihus^ erectQ, ^rmm 
c^irnuie. 



263 


Mr. J.^Milra m the geme Brachistus. 

L Brachistue stramon^hhus. Witheringia stramonifolia^ H.B.K, 
Nov, Gen. iii. 13; — arboreus, raniulia angulatis, pubcscentibus ; 
folna ovatiSi acuminatia^ inrequaliter cordatia et dentato-angu- 
latis, hirteliia^ gcmiuia, altero dimidio breviore flonbus fasci- 
culato-congestia, hirtelJis, pedunculis nutantibus, S-meris, sta- 
minibus margine pilosis, inclusis ; bacca pisifonm, calycis per- 
sistentis duplo dianiotro. — Mexico. 

The leaves are said to be ^5 inches long, 2-3 inches broad, on 
a petiole 1-1^ inch : the flowers (fifteen to twenty) are aggregated 
in each extra-axillary fascicle, the peduncles varying from 6 to 
20 lines in length; the corolla, the size of that of Capsicum fru~ 
tescens, has an expanded 5-partite border, the month of the short 
tube being pilose, the filaments are haii-y on the margins. The 
berries are red, globular, 3 lines in diameter, and arc supported 
by their small persistent calyx on slender deflexed peduncles. 

2. Brachistus macrophyllus, Witheringia macrophylla, H. B, K, 
loc, cit. 14; — fruticosua, ramulia subangulatis,tenui88ime pube- 
rulis ; foliis ovato-ellipticis, subacuminatis, subrepandis, glabri- 
usculis, superionbus geminis, altero minore ; flonbus plui'irais, 
fasciculato-congestis, petiolo dimidio brevionbus, 4-meris, gla- 
bns, pedunculis filiforrnibus ceruuis ; corollse tubo brcvi, limbo 
4-partito, patente, filamentis margine villosis ; bacca minima, 
calyce parvulo sufiulta. — Nova Granada. 

The leaves are stated to be 8 inches long and about 4 inches 
broad, somewhat smooth, but slightly woolly ^on the primary 
nervures, and supported on a petiole 14-15 lines long, which is 
slender, caniculate and pubescent. The flowers are rfumerous in 
each fascicle upon slender, smooth peduncles 4-5 lines long. The 
calyx is small, almost entire or oosoletely 4-toothed, and quite 
smooth. The corolla, not larger than that of Solanum nigrum, is 
of a greenish hue, with a very short tube, a rotate border with 
four pointed lobes, the included filaments being very short, flat- 
tened and ciliate on the margins ; the anther lobes are adnate, 
lanceolate, pointed, erect, and bursting on the margins. The 
ovarium is small, rounded, smooth, and seated on a glandular 
disc. The berry is red, not lai’ger than a peppi^rcom, and sup- 
ported upop its small ca}yx. 

8. Bfwkistus ciliatus, Witheringia ciliata, H, B. K. loc. cit. 15. 
— frpticosus, ramis teretibu^ glabris ; foliis oblongis, acutis, 
basi anguatatis, integeri'iniis, ciliatis, geminis, altero duplo mi- 
nore ; floribus S-meris, parvis, paucis (1-2), extra-axillaribus, 

S edunculis capillaceis pubescentibus ; calyce urceolato obsolete 
entatoy dentibus linearibus pubescentc ; corolla glabra, ^^tubo 
brcvi, limbo ahgulato sub-S-lobo patente, lobis acutis ; bacca 
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globosa, calycc panrulo suffalta. — Nova Granada^ in AndibUa 
excelsis. 

This plant bears very knuch the appearance of Solatium philly* 
reoides, Dun. * The leaves are smooth, thin and membranaceous, 
ciliate on the margins, inch or more in length, 7 lines broad, 
on a pubescent petiole 4-5 lines long. The flowers, solitary or 
binate, are about the size of those of the last species, the very 
slender peduncles measuring 8-9 lines : the pubescent calyx is 
almost entire on the margin, with five nearly obsolete erect teeth, 
the filaments arc short, quite smooth and dilated below, the an- 
thers oblong, obtuse, erect, bursting on the margins. 

4. Brachistus molhs. Witheringia mollis, //. 5. K, loc, cit, 15. 
— fruticosus, ramulis teretibus, cano-tomentosis ; foliis ovatis 
utrinque acuminatis, integerrimis, supra pubescentibus, subtus 
molliter cano-tomentosis, geminis, altero niulto minorc et dif- 
formi ; floribus 6-meris, extra-axillaribus (2-3-4), pedunculis 
filiformibus, elongatis, cernuis ; corolla tubo brevi, limbo an- 
gulato sub-5-lobo, lacinus acutis, staminibus glabris incliisis ; 
bacca minima, calyce parvulo sufiulta. — Caxamarca, Peruvise. 

The leaves of this species are from 1 J to 2 inches long, and 9 
to 12 lines broad, on a tomentose petiole 8 lines long. The pe- 
duncles, from 9 to 11 hnes in length, are slender, hairy, depen- 
dent, but erect in fruit ; the flowers are the size of those of the 
two former species ; the calyx is urccolate, incano-tomeUtose, 
with five short linear teeth ; the corolla is hairy outside, has a 
plicate and a somewhat pentangular limb with acute angles; the 
stamens, five or six, are short, smooth and erect ; the berry, not 
larger than a pepperc(^n, is supported on its very small persist- 
ent calyx. 

5. Brachistus rhomboideus, Witheringia rhomboidea, H. B, K, 
loc, ext, 15. — fruticosus, ramis teretibus, tomentoais ; foliis 
ovatis, acutiusculis, basi rotundatis et insequalibus, integer- 
rimis, supra molliter pubescentibus, subtus cano-tomentosis, 
geminis, altero minore ; floribus paucis (4-6), extra-axillaribus, 
fasciculatis, pedunculis filiformibus petiolo longioribus ; corolla 
rotata, limbo 5-fido, laciniis acutis, apice hirtcllis. — Nova Gra- 
nada (Quindiu). 

The branches of this species are said to be somewhat scandent ; 
the leaves are scarcely 1 inch long, | inch broad, upon cano- 
tomentose petioles 2 to 6 lines in length : the peduncles are 4 or 
5 lines long, cemuous in flower, erect and 7 to 8 lines long in 
fruit. The flowers are the size of those of the three foregoing 
species; the calyx, cano-tomentose, is urceolate, with a ne^ly 
entire matgin, and five short linear distant teeth : the corbllft is 
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glabrouB; with n rotate 5-fid border^ the segments being oblong, 
acute and hairy at the apex ; the fibments are subulate, short 
and smooth. 

6. Brachistue dumetorum. Witheringia dumctorum, H. B. K. toe. 
cit, 16. — fruticosus, rannilis subangulatis, junionbus tomcn- 
tosis ; folds ovatis, subacuminatis, basi funeatis, supra birto- 
pilosis, subtus hirto-totnentosis et canescentibus, superioribus 
geminis, altcro minore; floribua geininis aut ternis, extra- 
axillaribus, pedunculis filiformibus, tomciitosis, petiolo multo 
longioribus ; corolla rotata, limbo 5-fido, laciniis brevibus, 
acutis, apicc hirtis ; staminibus inclusis, glabris. — Nova Gra- 
nada. 

The leaves have a somewhat obtusely pointed acuminated apex, 
and are gradually contracted at base upon a short and caniculatc 
tomentose petiole of 2 lines m length ; they arc from 12 to 16 
lines long and 6 to 8 lines broad, somewhat coriaceous, with 
parallel nervurcs, which with the midrib are prominent beneath. 
The peduncles are 3 to 5 lines long, filiform and tomentose ; the 
flowers are the size of those of the preceding species, the calyx of 
which it also resembles in form ; the corolla is rotate, smooth and 
pheated j the filaments are very short, subulate and smooth. 

7. Brachislus riparius, Witheringia riparia, //. J5. K» loc, cit. 
16. — fruticosus, ramulis angulatis, hispido-pilosis ; folds sub- 
oblique obovato-oblongis, acundnatis, basi acutis, supra glabris 
et Isetc viridibus, sulHus in rachin pilosis, geininis, altero multo 
minore ; floribus plurimis, fasciculatis, congestis, extra-axilla- 
ribus, petiolum subaiquantibus ; corollte tubo calycc duplolon- 
giore, infundibuliformi, limbo 6-partito; bacca sphairica. — 
Nova Granada (Andibus Quindiucnsibus, alt. 6300 ped.). 

This species, from the greater length of its corolla, might be 
referred to Acnislus, did not the habit of the plant show it to 
be congeneric with the above-mentioned species described by 
Prof. Kunth. The larger of the geminate leaves ore from 8 to 
10 inches long, 2 J to 3^ inches broad, upon petioles 5 to 8 lines 
long, caniculate and hispid ; the smaller leaves in each pair are 
only 1 j to 3 inches long, upon a much shorter petiole, and they 
are elliptic or ovate-elliptic, and acute at both ends. The flowers 
are fasciculated upon distinct peduncles, and are about the size of 
those of Lycium barbarum, ^e calyx is urceolate, obsoletely 
6-tobtlied, thin and smooth ; the corolla is of a greenish white 
colour, smooth, the border divided into five equal divisions ; the 
filaments c^re pilose at base, the anthers oblong, bursting longi- 
thdifially ; the style is smooth and longer than the stamens. 
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8. Braehistus hebephyllus (n. sp.) ; — fruticofius^ ramulife teretibuSi 
clliptico-Ianceolatifl^ att^uato-acurainatis, basi subcuneatiti, 
integna^ utrinque mollitcr iDcauo-pubeacentibus ; Horibus plu- 
rimis, parvulis, 4.meri8, axillaribufi, fasciciilatis, pedunculis fili- 
formibus, petiolo subtequalibus^ pilosis; calyce piloso, urceolato, 
margine integro, ciliato ; corolla rotiita, laciniis 4, oblongia, 
acutiH^ margine ciliatis^ tubo brevi^ intus pilosulo^ staminibus 
brevibua, erectis ; ovario ovato, disco annulari insito : stylo 
staminibus superante^ subincurvo ; stigmatc clavato ; bacca 
parva, calyce niinimo snffulta. — Nova Granada, v. s. m herb. 
Hook, (Los Tapios, Quindiu, Goudot, sub nomi/ie Wxihcrxngia 
mollis, H. B, K.’^) 

This species, although approaching the JFithcrinyia mollis, 
H. B. K., is certainly distinct from it m the form and size of its 
leaves, and its much smaller flowers, which are 4-merous : it has 
also an entire calyx. The leaves are 3 to inches long, and 
about 1 or 14 inch broad, upon a petiole from 5 to 9 line^ in 
length ; the nowers, from 6 to 10 or more, are crowded in each 
axil, the pedicels being 5 lines in flower and 7 lines in fruit, they 
arc pubescent and erect ; the corolla has a short tube with a 4-tid 
expanded border ; the filaments are gradually dilated to the base, 
smooth and somewhat pilose at the point of their insertion in the 
middle of the short tube, which is there pubescent ; the anthers 
are ovate, cordate, acute, adnatc, and terminated by a sharp point ; 
the stvle is long, slender and exserted, somewhat incurved, with 
a small clavate stigma ; the jovariurn is ovate, and surrounded at 
the base by an annular fleshy ring ; the berry is about the size of a 
peppercorn, supported on its smaller persistent withered c^lyx ; 
the dissepiment and bifurcate placentse arc membranaceous ; the 
seeds were too immature to determine the form of the embryo*. 

9. Braehistus oblongifolius (n. sp.) ; — fruticosus, ramulis teneris, 
teretibus, glabris ; foliis oblongis, utrinque acuminatis, omnino 
glabris, breviter petiolatis, inferioribus subcoriaceis, rugoao- 
venosis, superioribus planiusculis, submembranaceis, gemihis, 
altero tertio vel quarto minore, rhomboideo-ovato, breviter pe- 
tiolatis ; floribus pentameris puucU, fasciculatis (2*^), pedun- 
culis subcernuis, petiolo sequilongis ; calyce urceolato, brevis- 
sime 5-dentato, glabro ; corolla tubiilosa, breviter infundibu- 
Uformi, limbo 6-lobo expanse, ladniis^acutis, staminibus yix 

. inciusis, filamentis filiformibus, medio tubi insertis, tubo hinc 
pubescente, aliter intus glabro. — Nova Granada, v, in heri. 
Hook, (Pantano del Moral, Ibague, Goudot,) 

* A figure of this species with generic details will be given in Plate 36 
the * Itlustr. South Amer. Plants.'^ 
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The larger leaves are 5 inches long and 2 inches broad^ on s 
petiole of 4 lines ; the smaller leaves measiire 2^ inches long and 
inch broad, on a petiole of 3 lines; the peduncles are from 4 
to 6 lines long ; the calyx nrceolatc, 1 line long ; the tube of the 
corolla 3 hues, its segments 2 lines long*. 

10. Brachistus dimorphus (n. sp.) ; — fruticosus, rainulis trrctibus, 
glaberrimis ; foliis clongato-lanccolatis, apice acuminatissimis, 
basi oblique in petiolum attenuatis, adultis utriiujue glabris, 
supra ad rachin scabrido-pilosis, inargme subciliatis, junioribus 
sparse pilosis, geminis, difFormibus, altero multo minori, ro- 
tundato-ovato, scssili, basi inacquali, supra glabro, subtus pal- 
lide fulvesccnte ; floribiis pcntameris binis, extra-axillaribus, 
cernuis, petiolo brevionbus ; calyce urceolato, fere mtegro, 

I Mibescente ; corollae tubo brevissimo, limbo 5-purtito, cxpanso, 
obis acutis ; filamentis subiilatis, cornpressis, glabris ; antheris 
oblongis ; stylo exserto, subincurvo ; stigrnate clavato, 8ub-2- 
lobo. — Nova Granada, u. s. in herb. Hook. (Los Tapios, Quin- 
diu, Goudot.) 

This species is very distinct, its larger leaves being so extremely 
different in form from the others ; they are 8^-3 J inches long, 
inch wide, on a petiole barely ^ inch in length, the smaller 
geminate leaf being 10 lines loug and 7 lines broad ; the ^duncle 
is scarcely 2 lines, and the corolla 2 lines in length ; tne calyx 
18 1 line long and in diameter, submembranaceous, without ner- 
vures, and wuth five obsolete teeth on its almost entire margin f* 

11. Brachistus? tanceeefoUm (n.sp.); — ramis ferrugirieo-tomen- 
tosis, dichotomis, ramulis anfmlatis, divaricatim fiexuosis, vix 
ligneis ; fohis altemis, lanceoiatis, utrinque acuminatis, inte- 
gris, supra parce, subtus densius fulvo-puberulis, petiolo sub- 
brevi ; floribus e dichotomiis solitariis, vel c turionibus fasci- 
culatis ; pcduuculis 1-4, uniflons, pilosis, apice incrassato- 
incurvis ; calyce piloso brevi, urceolato, angulato, margine fere 
mtegro, dentibiis 5 minimis instrueto; corolla rotata, sub- 
glabra, limbo 5-lobo, lobis acutis, triangularibus, reflexis, mar- 
gine floccosis ; staminibus inclusis, erectis, glabris ; stylo apice 
incrassato, stigmate capitato-bilobo. — America sequinoctialis, 
s. in herb. Hook. (Loxa, rogno Quitensi, Seemann, p. 879.) — 
(Vita, Peruvifie, McLean.) 

This is a plant very distinct from the others, with very dicho- 
tomously spreading branches, which have a more medullary and 
less ligneous silbstance : there is no indication of fruit in the spe- 

* Thia species is represented in Plate 37 A. of the * llluBtr. South Amer. 
Plants.' 

t A drawing of thia species is shown in Plate 37 B. of the * lllustr. South 
Amor. Plants. 
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ciniens referred to^ but the structure of the flower c^espcHlda 
with that of all the plants above described. The leaves arc 2^ 
inches long, 1-1^ inch broad, upon a petiole 4-6 lines in 
length ; the peduncle measures f inch, the calyx 3 lines in dia- 
meter j the corolla, including the acumiuated segments, is f inch 
diameter. 

12. DrachiatusHooktn'ianus (n.sp.); — fruticulosu8,ramuIis striatis, 
molliter pilosis, demum glabris j foliis ovatis, utrinque abrupte 
acuminatis, imo in petiolum longe decurrentibus, utrinque 
sparse molliter hirsutis, demum subglabris, margine ciliatis, 
rachi incrassato venisque pinnatis glabris, gerainis, altero multo 
minorc ; floribua peiitanicns, parvulis, axillaribus, fasciculato- 
congestis ; calycc minimo, pubcaceute, margine integro, den- 
tibua 5, setaceis ; corolla lutea, glabra, tubo brevi, subcampa- 
nulato, limbo rotate, 5-angulato, angulis acutis, pilosulis; 
stamiiiibus brevibus, glabris. — Ecuador, v. s. in herb. Hook. 
(Cerro de Lantana, Guayaquil, Jameson, et in horto Kewensi^ 
culbis.) 

This jiretty species is remarkable for the abundance and bril- 
hancy of its small yellow flowers. Its leaves are inches long, 
inch broad, with a somewhat winged petiole | inch long; the 
pcduncl? measures 7 lines, the calyx 1 hne, with remote setaceous 
teeth ^ a line in length ; the corolla is 5 lines in diameter. 

13. Brachistus diver sifolius. Witheringia divcrsifolia, Klotsch 
MSS.', IFalp. Rep, iii. 29; — sulfruticosus, ramis teretibus, sub- 
glabris, ramulis pubcseentibus; foliis ovatis, acutis, basi abrupte 
attenuatis, utrinque sparsini pubcscentibus, plerumque gemi- 
nis, altero obtusissimo dupio miuori ; pedunculis axillaribus, 
solitariis, calyce 5-dentato, corolla lutea, 6-fida. — Mexico. 

This plant was cultivated in the Botanic Garden of Berlin, 

from whence the particulars of the above description are proba- 
bly derived. 

14. Brachistus Neesianus. Physalis arborcscens, Linn. Sp. PL 
261 ; Nees ab Eseiib. Linn. vi. p. 466 ; — sulfruticosus, ramulis 
angulatis, tomentosis ; foliis alternis, superioribus geminia, 
ovato-oblongis, acumine obtusiusculo, attenuatis, iriajqualiter 
repando-dentatis, crassiiisculis, supra subtiliter, subtus densius 
tomentosis, pilis cams, stellatis ; floribus paucis (2-3), extra- 
axillaribus, pendulis ; calycc urccolato, pubcacente, 5-fido, den- 
tibus ovatis, obtusiusculis, canescentibus ; corolla rotata, ultra 
medium 5-fida, laciniis lauceolatis, extus tomcntellis ; fhictu 
ignoto. — Mexico (Yucatan). 

This plant has always been referred to Physalis, but doubtfully 
by Nees, who hardly considered it to belong to that genus^ on 
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account of its jnanifcstly fruticose habit, and the different struc- 
ture of its flowers : with Brachistus it appears to correspond suf- 
ficiently, although nothing is yet known of its fruit. Willdeuow 
considers this plant the same as that figured in Millcr^s Diet, 
tab. 206. Tab. 20*, but Nees holds a contrary opinion (Linn. loc. 
cit. p. 441), principally on account of its leaves being opposite; 
it is however most likely that its geminate leaves may have been 
mistaken by Miller as opposite. 

The leaves are said to be 2 inches long, 1 inch broad, on a 
petiole inch in length; the ])edunclcs are 2-2^ lines long, 
the ealyx scarcely 2^ lines ; the eorolla, including the lobes, is 
8 J lines in length. 

16. Brachistus 1 Linrueanus, Physalisarboresccns, Linn. P/. 
161 ; Spr, Sys't. Vry. i. 696; — caule arborcscente ; foliis ova- 
tis, aubangulatis, subtus lanatis ; floribus solitarns. — Mexico. 
This species is excluded by Nees (Ijinn. vi. 483) from Physalis, 
.and considered by him as altogether distinct from the foregoing. 
From the above short character it is impossible to coine4o any 
decided opinion on the subject. 


XXXIIL — The Mmci and Hcpaticce of the Pyrenees, 

By Richaru Sphucic. 

[Continued from p. 106.] 

The abbreviations mode use of in this Catalogue are (besides 
those above-mentioned for the zones of altitude) P. occ.y P. c, 
and P. or, for Pyreruei occidentales, emirates and orientates^ re- 
spectively ; M, P, for Musd Pyrenaici (juos in Pyrenaeis cen- 
tralibus occidentalibusque, necnon in Agro Syrtico, a.d. 1845 
-46 decerpsit Richard Spruce. Londini : 1847 and II , P. for 
a similar fasciculus of the Hepaticee of the Pyrenees, and of the 
same date. 

I have made a point of citing the original description of each 
species, and one good figure of it, where such exists : the few 
synonyms that are occasionally given have been in most cases 
ascertained from authentic specimens. 

As to those localities which I owe to the observations of my 
friends, I have affixed an autopsial mark (!) to the finder^s name 
in all cases, where I have had the opportunity of examining his 
specimens ; and where I have not only done this but have also 
oDserved the same species in the very same place, a similar mark 

•' ^♦Physalis ftdiis ovato-lanceolatis, integerritnia, oppositis, caule ftutl-* 
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o£ verification is attached also to the locality : see, an exatilpte, 
the stations mentioned for Hypnutn Starkii, 

Ordo MUSCI. 

Hemicyclum 1. Pleurocarpi. 

Tnbus 1. llYPNACEiE. 

1. Hypnum, Dill., Linn. 

Oba. A large proportion of the species of this genus inhabit the 
Zona montosa superior and the Zona subalpina, in some instances ex> 
clusively. In Z, they become much more rare, and above the line 
where forests disappear, Hypna can barely be said to exist. Of the 
rupeetral species, the following were observed only on calcareous 
rocks or soil ; //. ahietinum, rccognitum, striatulum, murale, crassi- 
nervium, Vaucheri, Teesdalii, tenellum^ rugosum^ commuiatum, poly- 
morphum and depressum. Of the other species, several are occa- 
sionally found on trees, but they all grow with equal facility on 
rocks or on the ground. 

* § 1. Tamariscina. 

1. H. abietinum, L. Sp. Tl. p. 1591 ; Hedw. Muse. Frond. 4. 
t.82;M,P, 1. 

Hab, Zi _2 in rupibus calcareis umbrosis, per Pyrenmos vulga- 
tissimum, semper autem sterile. 

2. //. recognitum, Hedw. Muse. Frond. 4. p. 92. t. 35. 

Hab, Z, in Pyr. orientalibus ; W, P. Schimper. 

8. H, tamariscimmy Dill. ; Hedw. Sp. Muse. t. 67. H, pro- 
liferum, L. Sp. PI. p. 1590 ; M. P. 2. 

Hob. Zo-8 in sylvatieis, passim. 

§ 2 / Umbrata. 

4. ' /L splendens, Hedw. Sp. Muse. p. 262. t. 67. 

Hab, Zo-a locis umbrosis numidiuseulis : fertile nusquam vidi. 

5. H. umbratum, Ehrh. Crypt. Exsicc. n. 66 ; Hedw. Sp. Muse, 
t. 67 ; Sullivant I Musci Allegh. n. 2 ; M. P. 3. 

Hab. in nemore obscuro juxta cataractam la Cascade du 
Cceur diet., in valle du Lys P, centr. ; nccnon in valle Jiret P. occ. 

6. H. Pyrenaicum^ Spruce in Muse. P. n. 4 : caule proeum-* 
bente subdiviso, divisionibus iiTegularitcr pinnatis, ramisque 
$tup]pa radiculosa brevi, pallida^ pinnato-divisa, obtectis ; foliis pa- 
, tentibus, ovatis (ramorum ovato-lanceolatis) apiculatis acumitiu- 
latisve^ inargine reflexis, argute et subdij^licato-eerratis^ nervo 
ienui ultra medium evanescente (rarissime nervis binis) ei plicii 
trtbus ettkeformibus instructis. 

Hab, in summa cona sylvatica (Z^) mentis Crabioulea, saxa caur 
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libaa ioiplexifl deuse obtegens. lu Alpibus Helvetieia et Tyro- 
lensibus viget, sec. cel. Schimper. 

Caulis procumbens, subdiviaus, divisiones i/regulariter pinnatro vel 
subbipinautae, ramique crocei, 8ul)curvati, dense foliosi ct inter folia 
radicibus pallidis, decompoaitis, planis, versus basin 2-4 cellulas latis. 
obsessi. Folia imbricata, patentia, ovata, aplculata et acuminulata, 
apice subtorta, concava, margine reflexa, argute et in parte superiori 
fiubduplicato-scrrata ; plicis tubus striaeformibus, media nervum de- 
bilem, ssepe ramoaum, rarissirae diiplicem, supra medium evanesccn- 
tern involvente, inatructa; e cellulis minoribus areolata, lutescentia . 
ramulina angustiora, plica media fere obliterata et ex eo nervo mani- 
festiori. Flores et fructus dcsiderantur. 

Ab hoc difFert If. umbratum, Ehrh., divisionibus liipinnatis, ramvlis 
gracillimis ; radiculis compressis, lutioribus, e 5-G cellularutn seriebus 
conflatis ; folds multo minoribus^ magis patulis, caulem ramulosque 
hand velanlibus, plerumque nervis binis instructis. 

Tab. I. 1. rami pars augm. ; 2. folium caulis \ 3. ramuli augm. ; 
4. apex fold augm. circiter 240iVif , pars stuppte radiculosa inter- 
foliaris pariter aucta 

Obs, Although this comes so near H. umbratvm in essential cha- 
racter, it has yet a very ditFerent habit, arising from the less di- 
vided stems and the much larger leaves, which are imbricated at such 
an angle as not to allow the stem to appear between them. All the 
states of H. brevirostre differ from it in the leaves being contracted 
below the long acumen, and especially in their being prolonged at the 
base into two semicircular free auricles, which are inflexed and em- 
brace the stem ^ ; they are also usually squarrose and furnished with 
two short nerves. //. plicatum, Schleich., is very similar in habit, 
and has the leaves plicate- striate in the same manner, but the latter 
are subsecund, with a longer nerve, their margins entire and most 
widely reflexed at about two- thirds of their length. H. Kamounense, 
Harv. (Hook, leones, 1. 1. 24. f. 10), an Indian species, seems also to 
approach it very closely, differing chiefly in the shorter, almost obso~ 
* lete nerve, the less sharply toothed margins of the leaves, and their 
more twisted apices, often describing two spires. ^ 

$ 3. Squarroba. 

, 7. H, brevirostre^ Ebrb. PI. Exsicc. n. 85 ; Scbwgr. Suppl. 
t.226;M,P.5. 

Hah. Zo-s iu umbrosis fere ubique, copiose fructifenim. 

8. H. triquetrum, L. Sp. PI. p. 1593 ; E. Bot. 1. 1622 ; M. P. 7. 

Hah. Zo.8 in sylvaticis. 

9. H* squarrosum, L. Sp, PI. p. 1593 ; Dill. t. 39. f. 38, 

Hab. Zi^8 in sylvis, pascuis^ etc.| rarissime fructificans. 

* l*hia has not altogether encaped the notice of SchwaeOTiohen, who Bays 

of H. brevirostre, folia oordato-ovata angidis baseos lateralibus 

iliflsxli.'* 
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10. H. loreum, L. Sp. Pl.p.l593; H. etlT.I Muso. Brit. p. 181. 
t. 26 ; M. P. 8. 

Hab. Z|_t in umbrosis. 

§ i. Stellata. 

11. /f. stellatum, ^chiGh. FI. Lips, p.92; Schwgr.Suppl. t.144. 

Hab. Z, locis humidis, baud vulgatum. 

12. H. polymorphuMy Hedw. Sp. Miusc. t. 66. . 

Hab. Zi-a P. occ. et c. ad rupes calcareas. Juranqon) Ba- 
gnhrea-de-Bigorrey In alpmis semper sterile invenitur. 

13. H. Hallci'iy L. Diss. Muse. p. 34; Hedw. Muse. Frond. 4. 
t. 21 ; M. P. 58. 

Hab. Zg P. occ. in regione media montis Pic de Ger, etiam circa 
Cautcrets; P. c. loco Labass^re : rupestre. “ In Pyren. iugis dc- 
pressis in planitiem excurrentibus Dufour apud firidel Br. Un. 

§ 5. IIeteroptf.ra. 

14. H. ditnorphum, Brid. Suppl. Muse. 2. p. 149 ; Grev. Scot. 
Cr. FI. 1. 160; M. P. 57. 

Hab. Zg-q locis umbrosiasirois, terrestre; P. occ. circa Caute- 
rets ; P. c. Lac LeJum (Philippe !) : P. or. Mt. Canigou et Port 
Nbgre (Arnott !). 

15. H. heteropterumy Bruch apud Schwgr. (sub Pterogonio) : 
dioicum ; caulc prostrato, diviso, divisionibus subpinnatis ; foliis 
laxe imbricatisy ereciiuscuhs re/ subsecvudis, obliquis, ovatis, sub- 
acuroinatisi nunc acutis nunc obtusis, inargine planisy subserratisy 
nervo perbrevi nunnunquam furcato instructis, dorso papillosis; 
pedicello laevi ; capsula ovato-oblonga, cernua ; operculo rostrato, 
capsulam vix aquante ; calyptra dimidiata glabra ; peristomio 
Hypyii. 

Musci Pyrenaieij 56. Pterogonium heteropteruniy Bruch iu 
Schwaegr. Suppl. 3. v. 1. t. 2106; vix Pterigynandrum h., Brid. 
Bryol. Univ. 2. p. J 76. Hypnum caienulatum, H. et T. I Muse. “ 
Bnt. ed. 2. p^. 160. t. 24 ; Hook. Eng. Flora, 5. P. 1. p. 81 ; non 
auteui Schwgr. Suppl, 1. v, 1. p. 218; nec Pterigyn. catemlaiim, 
Brid. Muse. Hec. 2. P. 1. p. 64. t. 5. f. 4. 

Hab. Zi_s ad saxa in sylvis Pyrenseonira centrsdium, sat fre- 
quens sed rarissime fructiticans. Prope B.-de~Bigorre capsulla 
onustum legi 17 Octobris, 1845. In Hibernia ad Powerscot/^t 
WoterfaUy ubi primus omnium beatus Taylor detexit. In An-* 
glifle et Scotise plurimis locis repertum eat. In monte yogeso et , 
Germania occidentali, teste Brueb^ L c. 

Ciespitea densi, implexi. CauHs prostratus, hie illic radioans, vfuie 
diWsus ; dlviaiones irregulariter pinnato-ramosee, ramis altemis, 
dentibua, plurinio tempore subsecuudis, simplicibus, subramosis, ra- 
riuB piquatic^. Folia caulis divisionumque ovato-acuminata, in ^UKhmiO 





idflexb setni-amplexicAiilia ; ‘'alionim ratnorum exW- 
tiuscula, aliorum aecuoda*’ (Schwgr.), laxe et fiubquadiifarie imbrl- 
data, alia recta, alia oblique incurva, ovata, ovato-lanceolata et 
ovato-acuminata, quoad apiccm nunc acuta nunc obtu'sa, margine 
plana; omnia denticulata. nervo perbrevi quartam folii partem ut 
plurimbm emetiente, nunquam ad medium usque producto, nunc lato 
et obscure, nunc ramoeo vel e baei ipsa bifurcate, instructa ; cellulis 
mediocribus, oblongis, prominulis areolata et dorso valde papillosa ; 
in csespitibus sterilibus ssepe pallida, flavescentia, in fertilibus autem 
fere semper saturate viridia. Florescentia dioicti, Caulea masculi cum 
feeroineis immixti, lis tenuiores : flores nuinerosi, nlares, ovati. foliis 
12 plus minusi ovatis, exterioribus obtusis, interuis acuminatis, acu- 
mine torquato, cnerviis, valde concavis, obscure denticulatis, areo- 
latione laxiori ; anthcridiis baud copioais, parapbysatis. Fctminei fioria 
folia pericheetialia sat numerosa, externa brevissima, interna 
gata et flexuoso-acuminata, eiiervia, subdenticulata, laxe areolata, 
baud papillosa. Vaginula teres, viridis, apice tamcn atro-rubens. 
arcbegoniis et parapbysibus numcrosis periebaetium baud ccquantibua 
ohusta. Pedicellua scmunciulis, Icevis, rufus. Capsula ovato-oblonga, 
cemua, e brimneo olivacea. Periaiomii externi dentes 16, trabe- 
culaci, linea media exarati,. palbdi: inierni membrana carinato-sul- 
cata, in processus totidem solidos, ciliis binis filiformibus intcijectis, 
ultra medium fissn. Annultia duplex, revolubilis. Operculum e basi 
conica rostratum, rostro oblique cutvato, capsulam fere ssquans. 
CaUfptra dimidiate, glabra. Semina cougencrum. 

Ab hoc difftrt H^dhnorphum, Brid. , /oliia vaults divisionumgue pri~ 
mariarum squarroiia ; ramia dense folio8U,foliis arete appressis *' unde 
ramulorum facies teres " (Drid ), htiorihus, obtusioribus, nervis binia 
tenuioribus et plerumque longioiibus, e cellulis brevioribus areolatis, 
et maxime opercuto conico. 

Oba, I have been thus particular in iny description of this disputed 
moss in the hope of finally settling its name and synonymy. The 
characteristic figure of Schwaegrichen, though representing a barren 
specimen, and his description, accurate as far as it goes, place it be- 
Jrond a doubt that his Pierogonium heteropteruvi is the same plant as 
the Hypnum catenulatum of English authors ; but that it cannot be 
identical with the H. catenulatum of Sch wr. will be obvious from the 
' following considerations. The leaves dif^r from Schwgr.'s descrip- 
tion of W catenulatum iu being oblique, decurrent at the base and 
slightly embracing the stem, the margins plane (by no means '* atVia 
utrinque margineli bren/' which implies a decidedly reflexed or re- 
ourv^ margin), papillose and truly denticulate^, the nerve very short t 
not ultra medium evanescente.'* Besides these discrepancies are 
the v^iTjr imlwtant ones of 'a dioicoua infioreacence and a decidedly 
rostrate Itd^f, not oonicum brevissimo rostello." 

* The nuthort of * Muse. Birit,’ fur want of examining with sufficient mi« 
" liuieness; supposed that the denliculation of the margins was only apparent^ 
SiAiiiig iVotU tn^'pApiU^ty of the surface. 

t mpr^ntU snorter in the * Muso, Brit.' figure' than in my PyrciiocoTi 
\^sp«d]gre|l^» and in oHgitial oni^s from tbs authors. 

' * * jinn* N, Uist. Ser* 2., VoL iii. 
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Presuming the identity of our plaot^with the PUro^pm hfUf^ 
pterum of Schwaegricben, and its diversity from tl\c Hypitum ro/entl* 
latum of the same author, to be sufficiently established, 1 have further 
to remark that the Pterigyn, heteropterum of Brid. L c. is surely a 
different plant from that of Schwnegrichen ; for it has •* rami inor- 
dinate fasciculati,'* and '* theca erecta oblonga, omnino Pterlgynan- 
dri,” to which is added ** Inter P. gracile et filiforme intermedium/' 
These characters point rather to a form of P. filiforme, with which 
species we find Schwaegricben identifying it, at the clos^ of hiS de- 
scription, in these terms : Hunc museum propterea pingi cura- 
veram, ut botanicorum curae commendaretur et fructus corapleti 
exquirerentur ; sed acceptis nuper a Brideho speciminibus, illud a 
Pt.Jiliformi non differre convictus sum.” He erred, however, in 
supposing his moss the same as Bridel's, and consequently a var. of 
P. filiforme, which may be excused him from the circumstance oi his 
ppssessing only barren 8])ccimen8. 

It still remains to inquire what is the veritable Hypnum catenulafum 
of Bridel and Schwgr. ; but 1 fear this question can only be settled 
by a reference to the herbaria of these authors. The moss pub- 
lished under that name in Schimper's ‘ Stirpes Normales,* &c. 
agrees with Schwae^icheu’s description in the “ folia obeea et 
mollia .... stria utnnque marginal! brevi,” and in tlie nejye, &c., 
but the infiorescence is certainly dioicoua, while Schwaegricben, 
whom it is difficult to suppose mistaken on this point, states that of 
his moss to be monoicous, A moss agreeing perfectly with Schimper's 
has been found by Mr. Tbbotson on Pen-y-ghent in Yorkshire, and 
the H, catenulatum of Drummond’s ' Musci Americani/ No. 219, is 
possibly not specifically distinct. These three mosses are all sterile, 
and their identification is consequently the more difficult, if not quite 
impossible. 1 gathered the same moss in the Pyrenees in numerous 
stations, extending l>etweea the extreme limits of my explorations 
to the westward and eastward, yet always sterile, which would be 
inconceivable in a monoicous species distributed over so wide a space. 
However, rather than propose a new name for it, I am willing for 
the present to receive it as H, catenulatum. 

16. H. catenulatum^ Brid. ? Mant. Muse. p. 167 ; Schwgr. ? 
Supph P.2, p. 218. Leskea Vaucheri, Sichiiup/' M. P. 82. 

Hab. Z, rop, in saxis arbornmqne radicibus per Pyi^nseos occi- 
dentales et centrales, baud raro cum Leskea attenuata et nervosa 
soclatum. 

I gave this moss in * Musci Pyrenaici ’ as Leskea Vaucheri, Schimp., 
from a comparison with specimens under that name in Dr. Montagne's 
heirb* at Paris ; but I have since learnt that M. Sphimper really in*^ 
tended by Leskea PoecArn the species mentioned in this catalogue M 
Z. nervosa, and it is therefore not improbable that the tuft t examined 
j^thlped both species, for they fremiently grow intermixed and are 
44^Uar in habit. Very lately I have received from M. Sif^himpf f 
•fertile specimens of eaienulatum \ the capsule and operculum 
much of the same form as in H, heteropterum, and tie iff 
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th9 penahme are imperforate^ not ** quatuor^lacnnis noUti«’* aa 
desciribed by Schwaegrichen. 

§ 6. Serpentia. 

17. H. serpens^ L. Sp. PI. p. 1596 ; E. Bot. 1. 1037 ; M. P. 60. 
Hab. Zo ~8 in arbo) ibus imis^ &c. ; la montibus sequente minuB 

frequcns. 

18. H, subtile, Hedw. Muse. Frond. 4. t. 9 (sub Leskea) : 
M.P.61. 

Hdb, Zi -8 ad truncoa vetustos, aat frequens; rariua ad rupes. 
Forit de Lhieris ; Vallde dc Latbur, &c. 

19. H, Sprucii, Bruch in litt. (sub Leskea ) ; Spruce in liond. 
JouiTial of Botany, 4. p. 180 ; M. F. 62. Hypnum confervoides, 
Urumm. I Muse. Amer. n. 190 {ex parte ) : non Bridelii. 

Hab. Zfl P. occ. 9 in rupium umbrosarum fisauris mentis lAz^ 
et vallia B^ost ; P. c. cf Vallon de Courbeties et ForSt de Lhieris, 
caspitibus Mnii sen'ati immixtum. 

The indureacence of this s»pecies is truly dioicous ***, and from the 
circumatance of female plants alone being found in the W. Pyrenees, 
and only male plants in the Central, it may readily be conjectured that 
no fruit was obaerved. 

> § 7. Tenella. 

20. /f. tenellum, Dicks. Cr. Fasc. 4. 1 . 11 . f. 12 ; M. P.26. 
Hab, Zj in muris rupibu8C|ue calcareis circa Pan ct B,-de-Bi- 

gorre, Mt, Ferrand, P. or. (Arnott I). 

§ 8. Depressa. 

21. /7.«femcttm,P.Beauv. Prodr. d'iEth.p.70; Schwgr. Suppl. 
t. 94 ; M. P. 46. H repens. Poll, palat. ; Duby, Bot. Gall. ed. 2 . 
P. 2. p. 662. 

Hak, Zi— a ad truncos putrescentes per Pyrenseos prsccipue oc- 
cidentales. s 

In the Pyrenees 1 never observed this species but on rotten wood, 
but in Dec. 1847 I met with it on soft sandstone in ArnolifFe Wood, 
Eskdale. All the other British specimens 1 have seen belong to the 
following species. 

22. H, Miihlenbeckii, Schimp. ! inst. 

ffab, Z 9..3 in terra rupibusque subhumidis, rarissimum. Lac 
de\84culijo. Inter pagos Luz ct Bariges, 

, JS* depressum, Bruch I in Bot. Zeit. 1824, p. 768. H con- 
fertum yar, t dewessum, Brid. Br, Ui[jiv. 2. p. 767. 

Hab* Z| F. a, Vallon de Serria^ ad rupes calcareas. 

^ fiftf^to maspida foaminea tenuior. Flores tparsj, cauli ramlsqua Mlute 
FolH perichdliialia sub-lO, exfema minuta, lanceobta, interna 
o'vsta brsvt acutnlda* oimiia serratii, ensrvia. Antkeridia 2, ovalia, brevh- 
singtila paraphysibus 2 tUpatt. 
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This bpecies is 4d)UQdant in ivodda on col<mr9(m$ soil naar 
Howard, but is always sterile. 

24. H. elegans, Hook. Muse. Exot. t.9; Schwgr, Suppl. t.2B2a. 
H. planifolium^ Brid. ? Bryol. Univ. 2. p. 411. 

Hab. Zi -2 P. c. prope b.-de-Bigorr^, ad terrain ( ?) ; Bois de 
Saju^t prope B.-de-lMchdn, ad riipes graniticas ( Vetc?). 

Mr. Wilson has lately found in Mr. Turner’s herbarium fertile spe- 
cimens of this (gathered near Bantry by Miss Hutchins, but con- 
founded with dentivulatum) which agree in every res])ect with the 
original specimen in Herb. Hook, (gathered by MenziesOn the N.W. 
coast of America). He also suggests that H, planifolium, Brid., /. c., 
gathered by Lapylaic near Falaise, is the same species, but there are 
some discrepancies not easily reconcileable. For instance, our plant 
has the leaves remarkably deflexed at the apices so as to appear secund 
in profile, whereas Bridcl says “ folia recta but on the whole 1 ad- 
mit that it is very probable he had the same species under his eye. 

In the Bois de Sqjust I found male and female plants intermixed. 
The former are very slender and elongated : the flowers are situated 
on the stem and the lower part of the branches, those near the base 
of the stem often fascicled, but the upper usually solitary; they con- 
sist of about ten ovato-lanceolatc, shortly acuminate, concave leaves, 
and include about four paraphysate antheridia. 

In April 1846 Mr. Borrer and myself gathered //. elegans on the 
sand-rocks in Bridge Park, Tunbridge Wells, and I have since met 
with it abundantly in the neighbourhood of Castle- Howard, inBskdale, 
&c. Perhaps Dr. Taylor was the first who ascertained its existence 
in the British Isles and clearly distinguished it ; Messrs Wilson and 
Mitten have also found it in several stations. It grows on decaying 
vegetable matter, on the earth or on rocks, avoiding only such as are 
calcareous, while H. d^ressum, its very near ally, is quite pertina- 
cious in selecting a calcareous matrix. The former differs from the 
latter chiefly in the more faintly toothed or quite entire leaves, their 
slenderer points and closer„more cblorophyllose areolation, but espe- 
cially in the pendulous capsule. Both species are dioicous, scarcely 
ever fruiting, but propagating themselves by eXendtr dMduous flageU 
liform ramuli, which spring from the stem in fascicles. These ra- 
muli are sometimes so numerous as to be alone visible, and being 
clad with mjnute distant leaves, they give to the tufts the aspect of 
drawn-up //. subtile. 

25. H. trichopkorum, Spruce in mst. Leskea piMeray Swart[|;| 

(ex herb. Smithii). Neckera p,y Muse. Pyr. 66. deniicuhtum 
var. Dounianum, Drumni. I Musa Am. n. 165 {nonnuU, eiempl^r 
rutd) : non //. Donnianumy Sm. 4 

Ifab. ad latera scopuloruni graniticonim versus terram ajp^c- 
tantia, in umbrusissimis vallis Jerety P. occ. ' ^ 

I^orescence monoieous : flowers fascicled, the male and female lA 
sep^tb faj^icles: Peristonie eery pale\ especially the oUter ; ijte i&iber 
clovert to |rd8 of its length : processes perforated, between th^aftid^t^ 
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tdHons, tieHrljr thronghoat their length : cilia none or quite rudi- 
mentary. 

In, ^ Mueei Pyr.' 1 placed this moss along with the first section of 
Neckera (Omalia, Brid.), to which it approaches very much in habit; 
but the Omalue differ from it so essentially in some of their characters, 
that I feel compelled to withdraw it from their society, 0. compla* 
nata has the capsule very narrow-mouthed, the peiistome conse- 
quently small and the outer teeth remarkably slender ; the proceisee 
of the inner are entire, very slender and fragile, and the basal membrane 
rises very little above the mouth of the capsule (so that the moss might 
be considered a true Neckera with us much justice as N pumila, from 
which I am not certain that it should be separated). The inflores- 
cence is dioicous. 0. t7'ichomanoides has a wider-mouthed capsule ; 
the inner peristome firmer, reddish, the basal membrane = ^th qf the 
whole, the processes deeply carinate hut not lacunose. The inflores- 
cence is monoicous, and the flowers are mostly solitary. 

Hypnum trichophorum differs from both these, not only in the pe- 
ristome, but in the flaccid irregularly d vided stems ; the symmetrical 
leaves, which are not 4-sticlious, nor (os in the Omalia:) so decurved 
at the apices ns to make the branches appear channeled When viewed 
from below j the long necked capsule ; the conical lid, &c. In nearly 
all these characters it is closely allied to H. dentiailatum and puU 
chellum, both of which have not unfrequcntly a nearly symmetrical 
capsule, /f. elcgans is intcrpiediate as to the form of its leaves 
between H, denticulatum and H. trichophorum. 

It is with great reluctance I change Swartz's specific name, ‘but 
this is rendered compulsoi7 by the removal of the species into Hyp^ 
num, where there is already a ** piliferum** I shall not, however, 
quarrd with those who are disposed to raise this section into a sepa- 
rate genus^ and restore to the species its original name. 

26. H.pulchellum^ Dicks. ! Fasc. 2. p. 13, t. 6. f. 6; Herb. Sicc. 
fasc. 9. n. 22. nitidulum^ Wahl. FI. Lapp. p. 370; M. P. 63. 

Hab, Z 3_4 ad truncos putridos, m rujpium fissuris, &c., P. occ, 
et c. V, de Jiret ; Esquieiry, &c. Bn numiant au Lac Lehou 
(Philippe I). 

' 27. H, denticulatum, L. Sp. PI. p. 1595 ; Hedw. Muse. Frond. 
4. t. 3. 

Hab. Zo _2 ad ligna putrida. A sequente Jlorescentia monoica 
distinctum. 

' ^8. H. sylvaticum, L. Syst. Veg. p. 950 ; Schwgr. Suppl. t. 87 ; 
M.F. 64 (ex parte). 

Hob, Zo — 4 ad ligna putrida^ in rupibus subhumidis^ &c. 

When Rowing in water or in moist places, the leaves of this spe- 
cies often put forth i;adicle8 from or near their apices. 

29. H, ttndulainm, L. Sp. PI. p. 1689 ; Schwgr. SuppL t. 282 j 
MrP. 66. 
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ffab. Zf _3 in nmbrosia bumidiuBCulu, rarina. ValU» (fa •£<• 
sponne. Mt. Crabioulea. 

( 9. Ruooia. 

80. /T. Tugosum, Ehrh. Dec. n. 291. H, rugulosunif H. et T. ! 
Muse. Brit. p. 187. t. 26; M. P. 42. 

Hab. Zintp.-8 ad saxa ccdcarea per totos Pyreusoos. 

§ 10. Plicata, ' 

81. H, pHcatum^ Schleich. Cent. 4. n. 27; Schwgr. Suppl. 1. 
Po2.p.301;M.P. 6. 

Hab, ad saxa pnecipuc granitica in alpinis^ plerumque 
secus ovilia, Bociis Leskea incurvata ct Toriula aciphylla. In vallc 
Ariue P. c. fructif. invenit cl. Philippe I 

ParaphyUa are present in this species, which completely cover the 
stem between the leaves with a short felt. The largest are leaflike, 
though many times smaller than the true leaves, lanceolate or lan- 
ceolate- subulate, entire or with one or two teeth near the base. In 
their more rudimentary form they simulate radicles, being one or 
more cellules in breadth and slightly and irregularly lynched. 
Hence the species may be considered to have some affinity with 
H. /ilicinum on the one hand, and with H. Pyrenaicum on the other. 

§ 11. Apunca. 

82. H, riparium, L. Sp. PI. p. 1695 ; Hedw. Muse. Frond. 4. 
t.8. 

* Hab. Zj P. c. m ripis flum. Adour prope Bagnbres (Philippe I), 

88. H. fluitans, L, FI. Suec. 1074 ; Hedw. Muse. Frond, t. 86. 

Hab. P. or. in monte Canigou (Arnott I). In Pyreiiscis nus- 
quam ipse iuveni. 

84. H. palustre, L. Sp. PI. p. 1693 ; Eng. Bot. t. 1656 : 
M.P.37. 

Hab. Zi ^2 in rivulis saxis emersis adbrnrens. 

86. H.falcatum, Brid. Muse. Rec. 2. P. 2. p. 63; Schwgr. 
SumI. 1. 146 ; M.P. 38. 

Hab. Z, in scaturiginosis calcareis juxta rivulum Rvdssecm 
(f Ardalos dictum^ in valle Lesponne . — An mera sequentis forma f 

86. H.fluviatile, 8w. Muse. Suec. p. 68; Hedw. Sp. Muse. 
t8I. 

Hab. Z, P. occ. in rivulis supra pagum Juruncon ; P, c. in ri^ 
fl. Adour prope Bagnbrea (Philippe I). [Pic St. Loup prope Mont- 
pellier : Anxottl) 

87. H.filicimmj L. Sp. PI- P* 1590; Hedw. Sp. Muse, t# 76.;, 
M* P» 89. U. cpMpurcaUim, Brid. l ip hb. Bequien. \ 

Hab. Zt ^2 in saxis udiusculis prsscipue rivulonirn. * ♦ ^ 
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‘ Var, feUis rigidis, nervo crasaissimo instru^jtis M. P/40, 
If. Vallisclausa, Brid. ! Br. Univ. 2. p. 534. 

Hab. in fontibua profundia secus ripas fluin. Adour, in vicinia 
pagi AsiS, P. c. 

Sj)ecimen8 gathered by Messrs. Arnott and Uequien at Vauclute 
agree well with Hridel's description, and are quite the same as my 
own fromAst^. In * Musci Pyren.’ I had considered //. //iciai/m and 
fluviatile not distinct, relying on Bridcl's description of the latter 
(Br. Univ. p. 532), where the falcato-secund leaves (rarely seen in real 
H fluviatile) arc strongly insisted on. H. fluviatile verum is, how- 
ever, readily distinguished from //. filicinum by the monoicous inflo- 
rescence. 

38. H. commutaturn, Iledw. Muac. Frond. 4. t. 26. 

Hab. per Pyrenaios in scatunginosia calcareis., 

Var. alpestrej Scnirnp. m litt. ; P. c. Vallon Arise (Philippe I) 
P. or. Part Nigre (Arnott I). 

39. H. uncinatuM, Iledw. Muse. Frond. 4. t.5; M. P. 4J. 

Hab. ad saxa et ligna putrida. 

§ 12. CuraEssiFOEMiA. 

40. //. Crista-castrensis, L. Sp. PI. p. 1591 ; Hedw. Sp. Muse, 
t. 76; M. P.43. 

Hab. Zg in Pyr. centralium sylvaticis^ ad cataractam diet, la 
Cascade du Cceur in valle du Lys, ctiam in vallc Lesponne ; in 
P. occ. loco Pont dEspagne. 

41. H. molluscurn, Hedw. Muse. Frond. 4. p. 56. t. 22 ; M. P. 
44. 

Hab. Zo-6 in rupibus arborumque basi. 

Var. terrestre, foliis insiguiter serratis pleruinquc striatis 
M.P. 4*5. 

Hab. ad terram in sylvis circa Pan, locis Parc de Pau, Bois de 
Gan, &c. 

In the Pyrenees, this species sports into innumerable forms, somor* 
times simulating H. flagellare in the laxly spreading, scarcely at all 
secund leaves, which are shorter than ordinary, more sharply ter* 
rated and distinctly striated ; at other times it puts off the charac- 
teristic pectinatU'pirinate ramiScation and assumes the bahit of H. 
caUichrous, to which also it approaches in the form of the leaves and 
their faintly-toothed margins. A small tuft of male plants was 
^ihered In {Port de Cauterets) growing with Encedypta rhqbdo^ 
earpa. 

42. H. flagellare, Dicks. Crypt. Fasc. 2. p. 12 ; H. et T. I 
Miisc^ Brit. t. 25 ; M. P. 9. 

Hab. Zi sup, P. c. ad eatarnctam inter pagum Labasshre et fon- 
•* tern diet, lafmfttine sul/ureim : liusquam alias vidi. 



’ ' ' • , " \ ’ h" ' jif ' V, V f' 

^3^ B. Sprtyi»^n the Mu94»\an4M^^ 

43. H* praiense, Koch (fide Bruch) Spruce in JjoAd/.Jttapi." 

ofBot.4. p. 177; M. P.61. . ' 

Hab, Zj per totos Pyrenajoe, in graminosis montium humilio- 
rum : sterile solum ipse vidi. Ad pedem uiontic^li B4dat prope 
B.-de-Bigorre fructif. invenit cl. Pbilippc ! 

44. H. callichrous, Brid. Br. Univ, 2. p. G31 ; M. P. 47. 

Hab, Za — 4 P. occ. in rup. irroratis ad pontcni dict.^ le Pont 

(PEspagrie, non procul a Cauterets ; P. c. in faucc 7a Gorge d^Es- 
quierry dicta, etiam in montibus Maladetta ct Crabioules, necnon 
en moniant au Lac Lehou (Philippe !). 

46. H. incurDatuniy Schrad. Crypt. Gew. n. 80; Schwgr. Suppl. 
t.94; M.P. 48. 

Hab, Zj per l\r. centr. et occidcntales : pulchcn*ime ad saxa 
umbrosa ^ope uloron, 

46.‘ H, resupinatuniy Tayl. ! in schedis recentioribus. H, mul- 
tiflomm, ejusd. in FI. Kibem. P. 2. p. 46 ; M. P. 49. H. poly- 
antkosy £. Bot. 1. 1664. 

Hab» Zo-i P. occ. ad arbores prope Pau ; etiam in Agro Syrtico 
prope Aq. Tarbellicas. 

The two localities here cited are the only ones noted in the Pyre- 
ne<fB, but in Britain this species i« nearly as frequent as the foUowiog. 

, 47. H. cupressiforrne, L. Sp. PI. p. 1592; Hedw. Muse. 

Frond. 4. t. 23 ; M. P. 50. 

Hab, Zo .4 ])assim. 

48. H. Haldanianum, Grev. ! in Ann. Lyc. Hist. Nat. Nqvi- 

Eborac. 1. p. 276. t. 23 (e specim. a eel. auctore communicati's) ; 
Sulliv. f Mumc. Allcgh. n. 14; M. P. 52. H. pulchrum, Drutnm. ! 
Muse. Amer, n. 180. //. cylindricuiriy B. et S. ! 

Hab. Zi ,nf. P. c. ad terram ct arborum radices in sylvis siocio- 
ribus dv^9^ B.-de-Bigorre [Bois de Lagaillasie et d^Astfj. 

Inflorescence monoicons ; male flowers confined to the sietn. The 
teeth of the outer peristome and the processes of the inner are re- 
markably attenuated, and the latter (as well as the cilia). are papil 
lose upwards. There is considerable variation in the form of the 
apex of the leaf : in Sullivant's specimens the leaves are merely 
acute ; in Drummond’s they are decidedly acuminate ; and my P5!Te- 
nasan specimens are intermediate in this respect. 

§ 13. CusriDATA. 

49. H cuspidatum, L. Sp. PL p. 1696. H. palustrcy kc., Dill. 
t.S9.f.84. 

Hib. Ze^s in pascub rupibusque sabhumidis : sterile semper 
vidi. 

60. H, Schrebert, Willd. FI. Berol. p. 825 ; E. Bot. t. ; 
M.P. 58. : . ^ , 
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JhbJ Z^ in urobrosis humidig : in Zona subalpina i^la copio- 
ftis 0 . fructificans. 

61. If, purum, L. Sp. PI. p. 1594; E.Bot. 1. 1599; M. P. 54. 

Hub. ^ 0-9 in sylvis, &c. 

$ 14. Jui.ACEA. 

52. H. julaceum, Schwgr. in Schultes Reis. &c. (sub ; 

M. P. 55. H. mo7iiliforme, Wahl. FI. Lapp. p. 376. t. 24. 

Hab, Zj _4 in nipestribus per Pyrenceos, rarius tainen ct ste- 
rile. Mont Lizv. Lac de ScciiMjo ( ? ). Lnc Lehou {var. foliis 
lotigius apiculatis). V, d*EyneH{hx\\ott \). — Folia apiculo minuto 
pleramque incurvato semper I'cpcri Muse. Pyr. /. c, 

5 1.') Salkbko^a. 

53. //. albicans. Neck. Meth. Muse. p. 180; E. Bot. t. 1800. 

Hab. Zo-i in arcuosis, rarum. St. Pandelon. B.-de-Bigorre. 

54. H. glarcosum, Bruch. I in litt. ; M. P. 29. H, salebroisum, 
H. et T. Muse. Brit. p. 166. t. Suppl. 5 (ex jmrte). 

Hah. Zi P. occ. ad saxa in vallc Bdost ; P. c. in arenosis ad ba- 
sin inonticuli Bfdat, et in saxosis sylvie Bois de Gouerdhe dictee : 
loca calcarea amat. 

In the Bois de Gousrdhre this grows intermixed with H. salebrosvmt 
from which it is distinguished at sight by its leaves being paler and 
more silky, with longer more flexuose points and very faintly toothed 
margins ; but the most important character is the dioicous inflorescence. 
It is a very abundant species in the neighbourhood of York andCakle- 
Howard* but is rarely fertile : it never grows on trees. H. salebrosum 
1 have seen in England only on trees in woods near Kirkham Abbey, 
in the vale of the Yorkshire Derwent. 

65. H. salebrosum, Iloffm. FI. Germ. 2. p. 74; Brid. Br. 
l/niv. 2. p, 477 ; Grev. ! Scott. Cr. FI. t. 284; M. P. 30. 

Hob. Zi-a P. c. ad saxa et supra ligna putrida circa Bagnhes- 
de^L/uchm, locis Bois de Gouerdhre et Vallie du Lys, copiose; 
45irca B.-de-Bigorre, rarius, 

66. H. campestre, Bruch I in litt.; M. P. 31, 

Bah. in gratninosis circa thermas dc Salut dictas, propc 
B.fh-Bigorre. Inter H. salebrosum et ruiabulmx medium. 

{ 1C. RuItabula. 

67. H, pseudoplumosum, Brid. Muse. Rec. 3. P. 3. p. 108 > 
M. P. 36. H, phmomm, H. et T. ! Muse, Brit. p. 163. t. 35. 

Hdb. Z|_i in rivulorum saxis : socio consuetissimo H. populeo. 

Var, {il. n^tpharicarpon, Schlcicb. cxs. cent. 3. n. 46 ) } in 
Pyrenseis (Bride!) . 

! ^ It. ptpuleum, Hedw. Sp. Muse. t. 70 ; M. P. 37. 

jOaft. Zi-t ad saxa ex alveo emersa rivulorum. ‘ 
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69. H. reflezum, St^ke ; W. ct Mohr. Bot. Tas(^. p. 806 6t 
476 ; Schwgr. Suppl. t. 148 ; M. P. 26. 

Hab. Z3 P. c. iu altioribTis montis Crabioules, naxatile ; P. or. 
Port Neff re (Arnott !). 

60. H. Starkii, Brid. Muse. Rec. 2. p. 167 et Bryol. Univ. 3. 

p. 595 ;M. P.84. / 

ffab^ Z2— 4 P. occ. ad terram in monte Lhd, et juxta pontem 
diet. d^Espagne, socio //. dimorjiho ; P. c. ad rapes argillacco- 
Bcbistosos loco Port de Benasque ! (Arnott !). 

The leaves of this species, especially in smaller and fertile spe- 
clmcns, are often subfalcate, and it then approaches very closely 

H, paradoxum. Hook. f. et Wils. (Crypt. Ant. p. 113. t. 155. f. 2), 
its representative of the southern hemisphere. 

61. H. velutlnurriy L. Sp. PI. p. 1595 \ Jlcdw. Muse. Frond. 4. 
t.27;M.P. 35. 

Hab. Zo— 3 ad terram, &c. in umbrosioribus. 

62. H. rivularcy Bruch ! in litt. ; M. P. 33. 

Hab. Zi_a ad nvulorum lapides, P. c. circa B.-de-Bigorre (For4t 
de TVansoubdty &c.) ; P. occ. Gave de Valentin. 

63. H. rutahulumy L. Sp. PI. p. 1590 ; Hedw, Muse. Frond. 4. 

I. 12 ;M. P. 32. 

Hab. Zi-3 in terra, &c. fere ubiquc. 

64. H. tllecebrtm, L. Sp. 1^1. p. 1594 ; Schwgi*. Suppl. 1, P. 2. 
p. 256 ; M. P. 16. //. blanduni, Lyell ! in Hook. FI. Loud, cum 
icQue. 

Hab. Zo-i P. occ. in arenosis inter berbas circa Pan, St. Sev<^ 
et Aquas Tarbellicua ; in luoutcs editiores baud ascendeus. 

65. H. emspitosumy AVils. I E. Bot. Suppl. t. 2878; M. P. 1^. 
Hab. Zq ad arborum radices in pratis irriguis areuaque suffusi^ 

prope Aq. Tarbellicas. 

§ 17. Pll^LONGA. 

66. H. Teesdaliiy Sin. FI. Brit. 3. p. 1291 ; E. Bot. t. 202 ; 
M. P. 24. //. laxepennatumy Brid. ! in hb. Bequien (=/f. cum- 
eehm, BnA. ^ Pylaistea radicanSy Brid,; ex cl. Arnott). H. 
Schleicheri y. obscitf'umy Brid. ? Br. Univ. 2. p. 405. 

Hab. Zj ad rivulorum exsiccat. lapides, P. c. locis Elysie Co/fAi, 
LtAaiserCy &c. ; P. occ. circa GSlos. * 

4^67. H. pumilumy Wile. ! in E. Bot. Suppl. t. 2942; M, P.28. 
. Hab. Zo-i P. occ. et centr. in solo calcareo eylvarurti, sterile ; 
? prope Pauei B.-de-Biporre ; S in arenosis prope Doiv. 

,,68. H. Swarte^Uf Turn. Muse. Hib. p. 151. t. 14- H.pr^T 
^ongumy M. P. 2^ (ex parte). 

Hab. in terra rupibusque udiusculis. 
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00. H.pr^flongum, L. PI. p. 1591 ; Hcdw. Muse. Fi*ond. 4. 
t. 29; M. P. 22 {ex parte). 

Hab. Zo^i ad terrain et truncoa, priori multo minus frequens. 

70. H, piliferum, Schreb. FI. Lips. p. 91 ; Hedw. Muse; 
Frond. 4. t.l4; M. P. 21. 

Hob, Zi Bup. in virgultis, baud frequens : ad calaractam diet. 
la Cascade m yros H(tre prope les Eaux Bonnes, pulcherrime 
fructiferum. Loca calcarea amat^ vix tamen iis proprium. 

71. /f. Vaucheri, Lesquereux ! mst. : dioicum ; caule proatrato, 
diviso ; divisionibns ascendentibus, apice attenuato decurvo S(Bpe 
radicarUibus, irregulariter bipinnatis; ramulis cuspidatis, subse- 
cundis;fohis subcrectis, dense imbricatis, caulinis ovatis ex apice. 
obtusiusculo longe subulato-acuminatis, ramulinis lanceolatis in 
acumen breviua sensim attenuatis, omnibus concavis, margine 
inferiori reflexis, apicem versus sviseiratis, nervo simplici furca- 
tove ad medium evancscente ; pedicello scabro ; capsula ovata, in- 
clinataj subcerniia ; nperculo mclinato, conico-acuminato v. sub- 
rostrato, apiee obtuao, capsuke dimidtum vix excedente ; calyptra 
dimidiata, glabra ; pcriatomii interni proecssibus peilusis^ ciliis 
inteneetis.— M. P. 19. 

Hab. Zigup .-2 P« centr, prope B.-de-Bigorre in vallibus Serr^ 
et Castelloubon, saxa calcarea dense vestiens ; sociis H. crassinervio 
eilsothccioluiescente. Hyeme fructificat. — Var.^.minusi^.V ,20) 
in imis truncis saxisqUe graniticis ad ripas rivuli Gave du Lys 
umbrosissimas, piopt B.-de-Luchon : nonuisi sterile vidi. 

Simile H. crassinervio, Tayl., cui tamen sunt folia hreviter acumu 
nata, margine tota reflexa v, explanata, argute serrata, nervo crasso 
instructa, capsula longior. rostrumque operculi duplo longius, H. pili- 
ferum, Schreb., statura majorc, divisionibus bifariam pinnatis\ foliis 
loxioribus, majoribus, caulinis ex apice obtusissimo naviculwri longius 
attenuato-acuminatis (acumiae=^ fol.) vix sernilatis; operculo duplo 
longiori et peristomio interno minus profunde fiseo dignoscendum est. 
H, cirrhosum, Schwgr. Suppl. 1 . P. 2 . p. 214 , habitu //. Vaucheri 
h^ud absimile, folia iis H. piliferi fere longius acuminata habet. 

72. H tenuicaule, Spruce; dioicum, ascendens, parce ramo^ 
ramis subdichotomis, subparallelis ; foliis nitidis, erectq* 

patuln% la/noeolatis, huge acuminatis, rnargine inferiori reflexis, vix 
serrulatis, nervo folii dimidium raro attingente, nonnunquam ob- 
solctp, 

'' H<^ P. c. in arboinim radicibus sylvsc Bois de Lagaillaste 
dictsB in vicinia B.-de-Bigorre, sterilis; sociis H, Halda- 
niano et IsotlieciO repente, 

[Phnta puBilla^( = /f. incurvatum), csespitosa. Rami pauci, supe-. 
ribrei tamen nonnunquam fastigiati. Folia aniformia, davescenti- 
vfridia, nitlda, sicco statu apice patula, areolationc e collulis parvulis 
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elKmgatis ; caulina hand raro nerve petbrevi ftirbato/pih 
Flores feminei \ folia perichaistialia e&terna minima, rotnndata, api- 
culata ; interiora raajora, p basi ovato-lanceolata, capillarl-actimuiata ; 
intima pan-ula, subulata capillariave ; 'omnia enervia, integenima. 
Archegonia 9ub-5, paraphysibus longiora. Planta maseuta non aderat. 

Habitu fere Isothecii myosuroidis formae pusillie, differt foliis ni- 
tidis^ minime argute eerratis. Ab //. yaucheri foliis cauHnis baud ex 
obtuso acuminatis et nervo hreviori disiinctum. . 

73. H. crassinerviutn, Tayl. ! in FI. Ilibern. 2. p. 43 ; Wila. I 
in E, Bot. Suppl. t. 270G ; M. P. 18. 

Hab, Zi aup ad rupes calcureus, hand iofrequens. Les Eaux 
Bonjtes B,~ae~Bigorre, &c. 

§ 18. f.ONaiKOSTRIA. 

74. H. murale, Hedw. Muse. Frond. 4. t. 30; M. P. 16. 

Hab, Z| ad saxa calcarca. 

76. H, confertum, Dicks. Fasc. Crypt. 4. p. 17; Schwgr. Suppl. 
t. 90; M. P.14. 

Hab. Zo_i in aaxosia montium humiliorum ; in arborum tnincia 
ad rivuli Lug ripas prope Aq. Tarbcllicas [forma major), 

76. H, Megnpolxtanutriy W. ct M. Bot. Tasoh. p. 826 ; Brid. 
Br. Univ. 2. p. 491. 

Hab, Zy P. occ. in arenosis prope Aq. Tarbcllicas. 

, 77. H, ruscifoi-me, Weiss. Ci^pt. Goett. p. 225 ; M, P. 13. 
H, riparioides^ Hedw. Muse. Frond. 4. t. 13. //. atlanticum^ 
Brid. ! in hb. Itequien. 

Hab, Z| in rivulis ad saxa lignaque demersa. 

78. f{, longirostre, Elirh. PI. Exsicc. n. 75. H, strialgm, 
Schreb. ; Hedw. Muse. Frond. 4. 1. 13. 

Hab, Zo — 1 locis sylvaticis. 

79. H, striatulurn, Spruce in Musci Pyr. 12 : dioicum ; caule 

proffirato, diviso ; divisionibus subpinnatis, ramis ascendcntibiDBi^ 
simplicibus compositisque ; foliis nitidis, patentibuB, caulinis Cor- 
dato-triquetris, ramulinia cordato-ovati», omnibus longe aeumu 
natis, striatis, marginc pneter ad basin plania, serraiis, nerve va- 
Rdopaulo ultra medium desinente ; pedicello Imvi ; operCulo e basi 
convexo-conica rostrato, capsvlam ovali-oblongam subcemuatn sub- 
saquantc ; calyptra glabra. • 

Hab% Zj P. occ. et c. in valle d^Ossau et circa Bagnhres-de^Bi^ 
gorre (locis Bedat, Vallon de Serris, fee.) in saxis calcareis quibiis 
arete adnascitiir. Id Pyrenaeia Astiiriacis invenit Durieu. In 
Anglue el Hiberniee auatrinis ol. Wilson^ Thwaites ct Mitten de* 
teiwrupt. , Ad auctunini dnem fruetiGcat. 

(yotr/fs prostratufe, varie dlvisus, subpinnato-ramosue, ramie asc^-, 
dentibuB,. simplicibus, ramosis vel subpinnatis. Folia pat^htia, 
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d 4 ((;^tnqU 6 tra (ramulofum cardato-ovata), longe acutninata* pUeato- 
atriata. argute aerrata, margine utrinque ad basin rtflexa superne 
plana, nenro crasso pauln ult|^ medium desiuente iustructa, arebla* 
tione mediocri^ amcene viridia v. fuscescentiu, nitida. Florescenti^ 
dioioa. Flores masculi ad caulem et ramoe planta? tenuioris nati ; 
folia psrigonialia sat numerosa* ovato-acuminata, concava, integer- 
ritna, enervia vel rarius quadam nervi umbra prsedita ; antheridia fAu 
citer 20, brevi-pedicellata ; paraphyses illis numerosiores sublongio- 
reeque. Flores fceminei folio canlmo longiores ; folia pcrichatialia 
circiter 17, erecta, externa miauta, rotundato-ovata, enervia, intima 
o]blonga, in acumen flexuoaum, aerratum et ad basin nonnunquam 
mciso-serratum aubito attenunta, nervo rudimentario in acumen pro- 
ducto inatructa ; archegonia parapbysibus numerosis atipata. Vagi- 
nula obloRga, teres. Fedicellus uncialis, nut pnulo longior, licvis, 
siccitate dextrorsura contortus. Capsula ovali-oblonga, inclinnto-s^ib- 
cernua, badia. Operculum c basi convexo-conica rostratum, capsulse 
longitudiiie. Peristomium ; dentes externi sedecim, subulato-acumi- 
nati, linea media exarati : interius membrana pallidior, in processus 
totidem carinatos et in rarina sappe perfoiatoa, ciliis 2-3-ni8, baud 
ferrae fragilibua, interjectis, apice usque ad | fissa. 

Ab //. longirostri quod proximum refert, statura duplo minorl ; caule 
prosirato ; foliis nitidis, longius acimiinatts, minus conspicue striatis, 
angulnm 45®-50° cum ramo efformanlihns (nec ut in //. striato (ere 
squarrosis) ; capsula breviori, neguaguam horizonialiter cernua, et pe- 
ristomio interno profundius fisso, ciliis validioribus, distingiiitur, 

06s. Specimens gathered by Mr. Wilson near Killarney have the 
leaves sometimes more widely spreading, and therefore approach 
//. longirostre more nearly ; still the habit is the same as in my 
Pyrenaean plant, namely very nearly that of H. vclutinoides, Bruch, 
which however differs essentially from H. striatulum in the rough 
pedicel and tlic form of its leaves. Mr. Mitten's specimens, gathered 
in Sussex, about the roots of trees in a chalky soil, have much of the 
external aspect of Isothecium myosuroides. 

80. H. sirigosum, Hoffui. Deut. FI. 2. p. 76; M. P. IL H.puU 
chelliun, Hed\y. Sp. Muse. t. 68. 

Hab. P. occ, ad terrain in alpinis prope Cautkrets [Mont 
V. de Coinbascou). 

circinatum^ Brid, Mant. Mtisc. p. 166. 

Hab. ad inuros prope Burdigalam. Circa Vallem Clauaanqi 
" (Amott 1}. 

In all probability this species exists also in the Pyrenees, though 

hifherto not observed there. 

' 

1/ . Thbus S. ISOTHECIACE/G. 

' 2. C/imiamw, W. et Mohr. 

C.dendrpj^f L. Sp. PI. p. 1693 (sub Hypno ) ; M. P. 9p j 

ifw. 16 . , 
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Hob. Zo^ in umbrcqis homidis ; circa B^^BifforrahwaA rare 
fertile. 

8. Isothecium, Brid. Br. Univ^ 2. p. 865. 

' Ohs, Thu four aectiona into which 1 divide this genus are separated 
from each other such wide intervals, that I shall not be surprUed 
if at some future period they be placed in at least as many different 
genera. The family of Hypnoid mosses requires to b^ completely 
rearranged, and this cun only be done well by a person perfectly 
familiar with exotic species. 

Isoth. rufescens is found only on calcareous rock, and its stems are 
mostly incrusted below with carbonate of lime. /. futescens seems 
to gprow on no other rock than limestone, but it is also occasionally 
found on trees. The three species of the last section prefer to grow 
on the living bark of trees, and /. striatum selects the slenderest 
twigs of subalpine shrubs and humble trees. 

§ 1. DcNOnOlDEA. 

82. /. alopecummy L. Sp. PI. p. 1594 (sub Hypno) ; Schwgr. 
Suppl. t. 227 ; M. P. 10. 

Hab, Zj in rupibiis subhmnidis, baud vulgare. 

83. I, Myurumy Pollicb, PI. Pal. 3. n. 1054. f. 8 (sub Hypno) ; 
M. P. 78. Hyp. curvatmn, Sw. ; II. et T. ! Muse. Brit. p. 102. 
t.25. 

Hab. Zo-s in sylvaticis, ad saxa et arborum truncos. 

Var. ramis incrasaatis vix curvatis, opcrculo breviori M. P. 
74 ; in rupibus terra obtectis pmetorum circa pontem d^Espagne 
dictum ; etiam sccus lucum Seculrjo. 

84. I, myosuroides, L. 8p. PI. p. 159G (sub Hyjmo) ; E. Bot. 
1. 1667; M.P. 75. 

Hab. Za -3 in umbroais pra'cipuc s(‘cus rivulos^ saxatile et ar- 
bustivum. — Folia nonnunquam subsecunda. 

§ 2. SbRIOEA. 

85. I. aUreumy Lagasca iu Ann. de Cienc. Nat. n. 14 (sub 
Hypno) \ Brid. Br. Un. 2. p. 469. 

Hab, Zs P- c. in rupibus prope lacum Espingq, sterile ( ? ), 
socia Tayloria $errata. 

The leaves are incorrectly described by Bridel as nerveless : in tnj 
specimens, as in others gathered by M. Schimper in the Sierra Mo- 
ma, the leaves are (like those of /. lutescens) strongly S-pUcats, the 
middle fold invoking the nerve, 

86. L lutescensy Huds. FI. Augl. (sub Hypno), H, luiescena, 
Mu^. Frond. 4. 1. 16 ; M. P. 88. 

Hab, Z| in terra rupibusque calcareis^ necnon in arbonbus.-*- 
Cirpa B.^de-Bigorre (locis Elysie Cottin, Bois tPAsHjf te.) citF’' 
subs ovato-cylindricis fere erectis ludit. 
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^ >7ilte 8Cobr<m$ sitis, tho trisiriate leaves, ainl the whole Habit ot this 
species bring it so neaf /. sericeum, that in a natural dis^tributioD I 
apprehend they must be placed in the same genus. Besides, if we 
compare the fructiheation, we shall not find very great differences. 
The capsule of I. lutescens (as above intimated) is sometimes elon* 
gated and very nearly erect, although never quite symmetrical. The 
inner ^ristome, as in Lsericeum and Philippianum, has the cilia either 
wholly or in part absorbed at the period of maturity, although capsules 
not quite ripe show slender 2-3-nate cilia. (I have obi'crved similar 
circumstances in I, polyanthum.) The chief difference from I. seru 
Ceum is in the lacunose processes and their very slight granulation. 
The annulus is double. The inner membrane of the capsule jirojccts 
beyond its mouth the breadth of the annulus before it is divided. 
The teeth are strongly trabeculate within and enveloped in a delicate 
membrane. 

87. L sericeum, L. Sp. PI. p. 1505 (sub Hypno) ; M. P. 76. 
Leskea s., Hedw. Muse. Frond. 4. 1. 17. 

Hab^ Zo -2 in arboribus, &c. vulgatissimum. 

88. I. Philippianum, Spruce in Muse. Pyr. 77 : dioicuiu ; catilc 
prostrato, radicante, diviso ; diviaionibns piniiato-ramosis, raniis 
erectis, plerumque simplicibus ; foliis dense imbricatis, erectis, 
lanceolato-acuminatis, atriatis^ toto anibitu minute dentieulutia, 
nervo percurrente ; pedicello lari, rariuji scabrimcvlo ; capsula 
erecta, symmetrica, ovato- cylindrical operculo breviter rostrato, 
rostro subcurvato ) cah/ptra dimidiata, ylabra, 

Hab. Zi .up P. c. ad saxa calcarea in innbrosis montis Lhicris, 
projpe Baynhes-dc-Bigorre \ etiani in rupibus graniticis sylvm 
Bois de Gouerdire diet®, prope B.-de-Luchon. Auctumno ct 
hyemis initio Tructificat. ‘ 

Planta latas plagaa efficientes. Canlis 2-6 uncias longus, pinnatus, 
r^tmis suberectis, simplicibus, rarius furcatis, bic illic radicans et ist- 
hinc divisiones pinnato-ramosas edens. Folia densa, erecta, supc* 
riora nonnunquam (in sicco saltern statu) subsecunda, omnia lancco^ 
lata sea ovato-lanceolata, acuminata, acumine caulinorum tenuiori, 
plicato- striata, toto ambitu minute denticulata, nervo continuo itl- 
structa, e oellulis minimis lineari-elongatis nrcolata, viridia aut aurd 
sabnitentia. Florescentia dioica : fores mascufhs non habuu fatminei 
oaiUi^ni, eloogati, foliis numerosis, 24 et pluribus, erectis* arete va- 
ginaQtibua, interioribus acuminc setaoeo, fiexuoso terminatiS) leviter 
plicatis* obsolete iiervosis, parapbyses copiosissimas archegoniis lon- 
giores complectentlbus. Vaginula oblongo^cylindrica, viri^. Pedi- 
eellus anoia^is, laevis vel rarius et infeme prmcipue scabriusculus, sic- 
dtote dextithrsum ContortuS. Capsula erecta, symmetrica, ovato-cylin- 
drica, microstoma, pallida. Peristomii exierni dentes subulati, qua- 
dnoiguhires,' Wnsverao septati (baud tra1>eculati) ad basin versus 
timtmdCk lineii media exarati, sparsim papilloti, pallidu interni mem- 
brana profunda (usque ad fissa, lutescens ; processibus dentes fere 
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sequantibus, lineari-ftubidatia^ Bolidift, papillifi miniftiiaimk 
sitis, unde ^ligtne qua«i oblitU, cHiia inteij^tis nulUs sea rtidimea** 
tariis. Annulus e dupliei eerie cellularum conflatus. ' Opercubimhre* 
viter ro8tratum» roetro eubinclinato. Calyptra dimidiata, glabra, cap- 
sulam fere totam obtegena. Semina minutisaima, minute granulosa. 

Ab Isothecio sericeo nitore minus spectabili, ramis siccitute yk cur- 
vatie,/o/» nervo perdurante, pedicello sublavi, calyptra {etiam juvenili) 
glab^rima, periatomii dentihua minime (/. sericei inatar)’ e septie ih 
facie externa internaque prominulia trabeculatis, notiaque aliia difi^rt. 
Ab /, luteacente foliia aolidinerviis, capaula erecta symmetrica^ ut et 
periatomii interni conliguratione diatingiiitur. 

Tab. II. 1, 2, Z. folia aucta ; 4. apex folii magia aucta; 5. capaula 
aucta ; 6. pcristomii para ; 7. ejusdem dens extemus a latere visua, 
240-i'w uuct. ; 8. dens periatomii laothecii sericei a latere viaua, ad id. 
augm. 

§ 3. Rufkscextia. 

89. /. rufescens, Dicks. Cr. Faac. 3. t. 8. f. 4 (sub Hypno ) ; 
M. r. 78. 

Hab. Zi ,up. in monte Lhierta et juxta aquas diet, lea Eaux 
ChaudeSy ad rupea calcarcaa irroratas. In Pyrenseia (Bridel). 

90. 1. chryseum, Schwgr. in Schultes Reisc auf den Glockner, 
2. p. 364) (aub Hypno). Leskea rufescens )9. chryaea, Brid. Br. 
Univ. 2. p. 286. 

Hab. P. occ. et c. in rupium humidarum fisauria. Col de 
Louvie. Esquieiry. Boia de ^just. 

This is the moss mentioned in my ‘ Musci and Hepaticee of Tece- 
dale ' (Annals. 1844) under no. 91, Hypnum multijlorum, Tayl,, of 
which) in deference to Dr. Taylor s opinion, I considered it a form. 
It is however quite distinct from both that species and /. rufescens, 
and is not like the latter confined to calcareous rocks* 

§ 1. PoLlANniA. 

91. 7. polyanthum, Schreb.* FI. Lips. p. 97 (sub i/jpno) ; 
M, P. 79. Leskea p., Hedw. Muse. Frond. 4. t. 2. 

Hab. Z, P. c. in Tiliae unicae trunco juxta thelrmas oppidi ]^a- 
gnires-de-Luckon ; necnon in aepibua propc Arreau : rariua. 

92. I.repenSy Brid. Suppl. Muse. p. 131 Pterigynandro\\ 
M* P- 8Cf ; Schwgr. Suppl. t. 27, et t. 246 B (sub Neckera). 

Hab. Zi jnf. P. occ. et c. in qrborum prwsertim Castanearonf 
radicibus circa Pau et B,-de-Bigorre. 

Peristomium duplex : dentes eztemi paUkH : interiua ad basin usqut 
in cilia brunnea, tenuissima. scape apice inter se anastomosantia) e 
oelhilUrum aerie singula (rariua ex parte duplici) conflata, fis^um., ! 

98. /. striatum, Scl\wgr. Suppl. t. 27 (sub Pterogmio) et 
t. 246 A. {BVih Neckei:a ) ; M. P. 81. 

Hab. Zg P. c. pulcherrime frilctiferum in fmticum id ^ 
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IffMM moQtii Lbieria, ubi detexerunt d. Philippe et Oe Lugo I 
Sterile infra lacum Espingo ipse inveui. Perist. duplew^ ae in prse- 
oedente. 

4. Leskea, Hedw. 

94. L, nervosa, Brid. Mant. Muse. p. 128 (sub Pterigynandro). 
Pi. longifolium, Scbleidi. I Cent. 4. ii. 8. Leskea Frcelichii, 
Brid,?/^ M.P. 83. 

Hab. Zj P. occ. et c. in arbonbus iinis saxisque graniticis, circa 
Cauterets et Pierrefitte prajcipuc. Bords de VAdour a B.-de-Bi- 
gorre (Philippe I). 

95. L. incurmtay Hedw. Sp. Muse. t. 53 ; M. P. 84. //. ntro- 
virenSy Dicks. Cr. Fasc. 2. p. 10. 

Hab. in saxis graniticis pr«TCipue secus ovilia. Mt. Ma- 
ladetta. Mi. Liz6y &c. — Subter nivibus fructus maturat. 

96. L. polycarpa, Ehrh. Cry])t. Exsicc. n. 96; M. P. 85. Hyp- 
num mediuniy Dicks. ; H. et T. * Muse. Bnt. p. 154. t. 24. 

Hob. Zo—i P. OCC. ct c. in truncis imis secus ripas rivuli Luy, 
prope Aq. Tarbellicas ; etiani juxta fl. Adour, Bagruires ! (Phi- 
lippe I). 

97. L. rostratay Hedw. Sp. Muse. t. 55 ; Sullivant I Musci 
AUegh. n. 03;M.P. 86. 

Hob. Zi B„p. in sylvaticis ad rupes inque friiticum radicibus. 
Villon de Sen is ; Super bagneres, &c. 

98. L. longifolia, Hartm. ! in litt. (sub Anomodonte ) ; M. P.87. 

Hob. Z, P. c. in Carpini Betuli tmneis secus rivulum Gave du 

Lys, socia L, attenuata ; etiani ad saxa in monticulo Camp de C6sar 
didto prope B.-de-Bigorre* 

1 possess specimens of this gathered by Messrs. Gardener and Scott 
in Forfarshire. 

99. L. atiermata, Schreb. Fl. Lins. p. 100 (sub Hypno); Hedw* 
JPrqnd. 1. 1. 12 ; Sullivant ! Musci Allegh. n. 61 ; M. P. 88. 

Hab. Zi-j in regione- Fagi sylvatica per totos Pyrenseos, saxa 
calcarea et truncos veteriores dense obtegeiis, 

100. X. viticulosa, L. Sp. PI. p. 1592 (sub Hypno ) ; TVt. P. 89. 
Nechera v,, Hedw. Sp. Muse. t. 48, 

Hab, Zi-j% in saxis sylvarum. 

J do pot think this can he separated generically from X. attenuata. 
Tfiii two approach very dqsely in the form and texture of fhe leaves : 
both have tne tape pdlid peristome (internal and external), the only 
difference being' that in the, latter the spomler sac extends a little 
beyond the mouth of tbe capsule, before it is divided into the po- 

constituting the inner peristome. In X. viticulosa the inner 

peristome^ cloven quite down to the mouth of the capsule, and he- 
Mag. N, His(. Set. 2. VoL iii. 19 
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sides the slender processes (or rather cilia) there, are interj^sed Ct- 
liola, but exceedingly short ( = about two cellules). 

6. Eniodon, C. Muller in Linnsea, 1844^ Band 2. Heft 6. 

lOU jB. cladorrhisans, Hedw. Sp. Muse. t. 47 (sub Neckera). 
Neckera c,, Sullivant ! Musci Allegh. n. 77. IsotL c., M, P. 71* 
Hab. Zi lup, F. c. in ulmo unica ad ripas rivuli diet. Gave du 
Lys. 

102. E. insidiosus, Mont. ! m Ann. des Sciences Nat. Dec. 
1843, tom. 20. t. 15. f. 1 (sub Isothedo) ; M. P. 72. Entqdon 
Montagnei, C. Miill. 1. c. 

Hab. Zi Bup. ill terra saxisquc calcareis circa B.-de-Bigorrey locis 
EhjsSe CotiiUy MedouSy &c. : semper absque fructu. 

Very soon after my return to England from the Pjrrenecs, I dis- 
covered this beautiful species in several stations around Castle- How- 
ard, growing always in calcareous soil, and often accompanied by 
Hypnum recognitunu, 

Tribua 8. NncKERACEiE. 

6. NeckerOy Hedw. (cx parte). 

{Neckera Distichia, Brid. Br. Univ. 2. p. 288.) 

103. N. crispay L. Sp. PI. 1689 (sub Hypno) ; Hedw. Fund. 
Muse. 2, t. 14 ; M. P. 70. 

Hab. Z,__a in rupibus arboribusque passim. 

104. N. pumilay Hedw. Muse. Frond. 3. t. 20 \ M. P. 69* 
Hab. Z, P. c. in arborum cortice sylvc For4t de PEscaladieu 

dicUe : nusquam alias vidi. 


7. Omaha, Brid. Br. Univ. 2, p, 826. 

106. 0. complanata, L. Sp. PI. p. 1688 (sub Hypno). Leskea c., 
Hedw. Fund. Muse. 2. 1. 10. Neckera c., M. P. 67. 

Hab. in fruticibus prmcipiie Buxis. 

106. 0. trichomanoidesy Sebreb* FI. Lips. p. 88 (sub Hypno). 
Hypnum tr., 'H. et T. I Muse. Brit. p. 162. t. 24. Neckera tr., 
-M.P. 68. 

Hab, Zo^i in umbrosis humidis ad arborum radices; baud 
frequens. , 

Tribus 4. HooKEaiACEiC. 


8. Hookeria, Smith. < 

107. H. lucensy L. Sp. PI. p. 1689 (sub Hypm ) ; E. Bot# 

M* F. 91. / .jv , 

Hab* Zi-s P. c. in sylvaticis secus rivulos, raHsaima* . dim" 
B.^da^Bigcrre. Lae de Sicul^jo. - , . , 
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Tribus 6. PTEROGONIACEiE. 

9. Leptodon, Web., Tab. Syn. Muse. 

108. L, Smithii, Dicks. Fasc. 2. p. 10. t. 5. f. 4 (sub/fj^no). 

Hab, Zo_i in arborum cortice circa Pau, &c. In Pyr. orien- 

talibu8,(Arnott ! Montague !). Circa Burdigalam, socia Cryphaa 
heteromallay legi. 

10. Pteroyonium, Swartz. 

109. P, filiformc, Hedw. Muse. Frond. 4. t. 7 ; M. P. 92. 

Hab. Zi _3 ad saxa et arborcs, circa Cauterets praecipue, fre- 

quens. 

Var, foliis secundis. P, heieropterum, Brid. ? Br. Univ. 2. 
p. 176. Hab. in rupibus sccus lacum Espinyo prope B.-de^Lu- 
ehon-r M.P. 93. 

110. P. graciUy L. Syst. Veg. p. 952 (sub Hypno ) ; M. P. 94. 
Pterigynandrum gr.y Hedw. Muse. Frond. 4. t. 6. 

Hah. Z (,_2 in saxis Pyrenieorum, semper sterile ; in arboribus 
sylvae Lesp6ron prope Aq. Tarbellicas Agri Syrtici fructiferum 
legi 20 Novembris, 1845. 

The leaves of this species, besides being papillose from the project- 
ing cellules, are tubercutate on the back in the upper half ; the tuber- 
cles arranged with some regularity parallel to the sides of the leaf, 
three or fopr cellules apart, and springing from the points where 
four cellules meet, 

111. P.f subenervium, Spruce ; dioicum ; caule prostrate, vage 
bipinnatOy ramis ascendentibus, subparallelis ; foliis e bast patula 
apice surrectisy ovatis ohlongo-ovatisvcy acuminatis, concavis, r/wer- 
gine inferiori leviter reflexis, integerrimis, nervo rudimentario vix 
ulloy ar eolations guitulata. 

Hab. Zj in arborum cortice prope B.-de~Bigorre et Pau : ? sola, 
sterilis. 

Caules unc., intricati, hio illio radiculos rufos emittentes. 
Folia saturate viridia, integerriina, margine tamen inferiori e cellu- 
lariim parietibus prominulis subundulata ; nervo brevissimo, longi- 
tudine latitudinem baud excedente ; siccando appressa, apice aptem 
reoqrva patulave : in ramis tenuioribus nonnunquam adsunt folia an- 
guatiora, acumine cirrhoso chlorophyllo carente instructa. Cellvlm 
^lOrettt; inferiores latitudine tertiam partem long, habent, supe* 
riorea vix dimidiam ; reflexus vero rotundates^ minores, unde folium 
ibidem magU opacum videtur. Flores feeminei ad caulem et ramos pri- 
marioi nati ; folia perichxtialia, intimis minoribua subulatis exceptis, 
otato-knbaolata, acuminata, aerrata, cellulie marginalibue curvatie, 
CCUrvta. ^ Archegonia crassa, numeroaa, 10 circiter, parapkysihui om- 
^ sdmdestUuta. 

Fptia iia Pt. graedie baud abaimOia, epapillosa autem et apice mi- 

19* 
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gvatiora aunt. Cwtenim raino* nec incutvoa Me faaciculatoa )i«1)et. 
Clasmatodon pusillus. Hook, et WiU. in Drumm. Moesee of S. States 
of N. America {Regmatodon parvutus^ Hampe, leones, t. 14) habitu 
et magnitudioe ut etiara foliis margine basali reflexis, areolatione 
guttulata, &c., similia, certe difFert florescentia monoica et foliis /afl- 
oribus ad medium usgue nervatis, 

11. Leucodon, Schwgr. 

112. Z/. sciuroidea, L. Sp. PI. p. 1596 (sub Hypno) ; Schwgr. 
Suppl. 1. 125. 

Haba Zo_i in arbonim truncis ; copiose fructificans. 

12. Cgrloptts, Brid. Bryol. Umv. 2. p. 235. 

113. C. curtipenduhis, L. Sp. PI. p. 1594 (sub Hypno), Ano- 
modon c., H. et T. ! Muse. Brit. ed. 1. p. 79. t. 22 (1818). An- 
atrichia c., Brid. Mant. Muse. p. 136 (1819) et Br. Univ. 2. 
p. 223. 

Hah, Z, ad saxa ct truncos. Fertilem in sylva For4t de Tran- 
soubdt dicta invenit cl. Philippe ! 

This species agrees ^^ell enough in habit and character with some 
of the exotic species of Cyrtopus, e. g. C. acuminatua, Hook. Muse. 
Exot. 1. 151, and I therefore place it along with them rather than in 
Anomodon or Antitrichitta both of which genera have been founded 
on incorrect views of the structure of the inner peristome, 'llie cilia 
neither spring from the aides of the teeth, as stated in * Muscologia 
Britannioa,' nor arc they opposite to the teeth, as Bridel says ; on the 
contrary, they are (as in all mosses) a continuation of the aporular sac, 
and they alternate with the teeth. I'hey are the most slender and 
delicate I have seen in any moss, and consist either of a single series 
of cellules throughout, or here and there of a double series, >vhen 
they are often perforated. There are sometimes rudimentary ciliola 
(solitary or twin) between them. 

Tribus 6. FABKONiACEiS. 

^ 13. Fabronia, Raddi. 

114. F, pusilla, Raddi^ Act. Florent. ; Schwgr. Suppl. t.99. 

Hab. Pyr. or. prope Rodez (Arnott !) j etiam " in rupibus cavis 

ed St. Martin in radicibus montis Canigou (Mont, in Arch, de 
Bot. tom. 1). "Circa Dax Aquitaniae^^ (Orateloup in Brid. Hvw 
Univ.). 

Tribus 7 , Anacamptodonteje. 

14. Anacamptoden, Brid. 

116. A. splachnoides, Brid. Mant. Muse. p. 136; SuUiv* I 
Musci Allegn« n. 82 ; M. P. 97. Neckera s,, Sehwglr. Sup^. 
t. 82. ' V 

Haba Z| Mp. P- ValUt du Lys, in trunco Carpini Betuk 
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ThbuS 8. CRYPH.BACB.E. 

»' 16. Cryphcea, Brid. 

116. C. heteromalla, Hedw. Muse. Frond. 8. 1. 15 (subJVifcArra); 
M. P. 96. 

Hab. Z#., curticicola perPyrcn»os humiliores. 

[ lo be continued.] 


XXXIV . — Observations on the Animal of Kelliu rubra, by Wil- 
liam Clark, Esq., in a Letter to Professor Edward Forbes. 

To Richard Taylor y Esq. 

Dear Sir, 

The interesting letter I herewith send you relates to the curious 
little bivalve raollusk Kelha rubra, upon the animal of which 
some important observations were communicated by Mr. Alder 
to the number of the ^ Annals ^ for September last. In the 15th 
part of the ' History of British Mollusca,’ by Mr. Hanley and 
myself, full use is made of Mr. Alder^s notes, and also of valu- 
able manuscript notes on the Kellus kindly communicated to us 
by Mr. Clark. The discrepancies between the statements of dif- 
ferent observers as detailed in our work have induced Mr. Clark 
to turn his immediate attention to the subject, and the results 
are contained in the following Jetter. Their value is such that I 
grudge the delaying of the communication of them to the public 
un^ the conclusion of the * History,^ when we mean to add 
abundant new matter in supplementary notes. 

I need scarcely^ say that the statements of Mr. Clark go towards 
confirming the union of Recluz’s genus Poronia with Kellia, the 
view taken in the ^ History of British Mollusca.^ M. Deshay es^s 
drawing of the animal of Kellia Geoffnnji (in the Mollusques 
d'Alg^rie) exhibits the same conformation of tube observed by 
Mr. Alder first and since by Mr. Clark in Kellia rubra. 

Most truly yoiurs, 

Edward Forbes. 

7 Norfolk Crescent, Bath, 

My dear Sir, 7th March, 1840. 

It gives me pleasure to have it in my power to send you what 
I think is a correct account of the malacology of Kellia rubra. 

After 1 had written to you on the 4th instant, I became dis- 
satisfied, add I determined to make an attempt at once to settle 
the point, a^iito the tube of Kellia rubra being open underneath 
or otherwise ; for which purpose I wrote to a friend to obtain 
firpm certainl^rocks, four miles from Exmouth, a parcel of Fucus 
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pggrrueus, and send it to Bath in a moist state with a small phid 
of sea- water. It arrived yesterday by the post, and I round therein 
twelve specimens of Kellia rvbr(ty which being placed in a watch* 
glass in sea-water showed themselves as lively as if examined at 
Exmouth. By the superior appliances used I at once saw what 
I had overlooked at Exmouth, and that Mr. Alder is perfectly right 
in stating the tube to be open below ; all the animals Repeatedly 
inserted the foot into the canal, and by thus displacing its sides, 
showed distinctly it was an open fold of the membrane ; but the 
moment the foot was withdrawn, it reverted to its usual perfect 
tube-like aspect ; indeed the most accomplished observer might 
be deceived, as it appears M. Philippi was. In fact this canal is 
a mere prolongation of the mantle, which is mtirehj open for 
more than half the ventral range, for the working of the foot 
and byssal apparatus. 

But Mr. Alder is mistaken in supposing the tube-like fold to 
be for branchial purposes ; no currents, at least branchial ones, 
enter therein or issue therefrom ; it is d fold merely subservient 
to locomotion \ this I perceived to be the case m a very short 
time, as 1 found the movements of the foot and tube-like canal 
to be nearly isochronal and dependent on each other, as when 
the foot was extended and ^xed for a forward movement, the 
tube was also exserted, and by its muscular retractive power, in 
contemporaneous action with the foot, the shell was advanced in 
progression. It will now be asked, where then is the branchial 
aperture ? This 1 have also satisfactorily discovered ; it is the 
posterior opening which has passed for the anus, and is in reality 
a considerable elongated oval fissure, having its periphery slightly 
thickened or margined, and divided &om the rima magna of the 
byssus and foot by a strong, narrow, transverse septum ; from 
the termination ot this opening the mantle is closed to the um- 
boncs ; within this fissure I distinctly saw a part of the points of 
the branchKje, and it was regularly dilated and contracted as the 
currents of sq^-water were received, and after a^ation of fhe cir- 
culating fluid expelled, in a similar manner to the action of systole 
and diastole. 1 must now speak of the anus, which I had also 
the good fortune to discover ; it is placed at the posterior end of, 
and under the branchial aperture, and is a very minute, and for 
a part of its length, a disunited pendulous tube ; its orifice is not 
one-tenth part of the size of the branchial opening; from thia 
internal tube I repeatedly saw the rejectamenta expelled in small 
^Undrical light yellow or grayish pellets, which, fa^Og trit)lin 
the cavity of the fissure, were instantly ejected ; this oval apey* 
tore cannot even be called sessile, it is only a slit/iaerviii)t as 4 
copimbn canal, for supplying the Wnchise with water andfof th^ 
passage of the fieces ; these are the only two opraingi ihl tllt 
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iKumtle, one for the foot^ and one in common^ for brancbite ^nd 
Anus. 

It must not be supposed that I have mistaken the functions 
of this fissure, and that it only belongs to the anal apparatus. 
7%w is 7 wt the case ; it w beyond dovht a common cavity for two 
distinct purposes, viz. anal and branchial. 

Thus this apparently strangely-formed animal turns out to be 
very similar to most of the bivalves, having the branchial and anal 
openings close together, where they ought to be, at the posterior 
end, and the anterior tube-like fold being nothing more than an 
aid to the foot in locomotion. I should not be at all surprised if 
the tube of Kellxa suborbiculom, when closely examined (as it 
shall be), turns out to be an open canal ; but whether this is the 
case or not, it is not for branchial, but locomotive uses. 

From this examination it results, that the only essential dif^ 
ference between the two species is, that the one is viviparous and 
the other oviparous. You will now be able to judge if the genus 
Poronia must be adopted. 

In the twelve specimens no young were foundy as in the summer- 
time; 1 therefore conclude that Alma Venus,'^ as Lucretius 
styles the goddess, does not influence the self-sufficing loves of 
these mollusca until 

Rpccies patcfacta est verna diei, 

£t reserata viget genitabilis aura Favont." 

I am, my dear Sir, most truly yours, 
jBrf. Forbes, Esq, William Clark. 

XXXV. — Descriptions 0/ Aphides. By Francis Walker, F.L.S. 
[Continued fVom p. 53.] 

61 . Aphis Ribis. 

Aphis Ribis, Linn. Syst. Nat. ii. 733. 1 ; Faun. Suec. 975 ; 
Gmd. e^l. Syst. Nat. i. 2201 ; Fabr. Syst. Ent. 734. 5 ; Sp. Ins. ii. 
885 ; Ent. Syst. iv. 211. 7 ; Syst. Rhyn. 296. 7 ; Fripch, Ins. ii. 
9. t. 14 ; R&um. Ins", iii. 281-350. t. 22. f. 7-10 ; Hausm. 111. 
Mag. i. 437. 2 ; Leuwenh. Arc. ep. 90. 546. t. 548 ; Blanck. Ins. 
164. t. 14. f. D. 2; Schrank, Faun. Boic. ii. 1. 108. 1195 ; Sir 
Oswald, Mosley, Oard. Chron. i. 628 ; Kalt. Mon. Pflan. i. 39. 
26 . 

Mib\fese, Anmt, Ann. Soc. Ent. 2“* s^rie, v. 476, 

This Aphis meds on Ribis rubrum, R. nigrum, R. alpinum, R. 
grossularia, pnd R. uva crispa, from March till November. 

piviparim wingless fernak^ In the spring and when very 
.young it, is dark olive-green, ov^, short, and plump : the feelers 
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ai^e yellow with brown tips^ and not half the kn^h of the 1 
the eyes are black : the nectaries are whitc^ and about one*twelitfa 
of the length of the body. 

1st var. The body is mottled with paler green : the feelers are 
nearly all white : the eyes arc dark bn)wn. 

2nd var. The nectanea are ])ale green with brown tips, and 
about one-ae\entli of the length of the body. 

It attains its full size lu April, and is then greenish yeUow, 
oval, convex, and slightly hairy above : there is a rim on each 
side of the body, and two vivid green lines along the back : the 
feelers are almost white with the exception of four black rings, 
and hardly lialf the length of the body : the mouth is very pale 
green ; its tip and the eyes are brown : the nectaries are pale 
straw-colour with brown tips, and about one-sixth of the len^h 
of the body : the legs arc very pale green ; the feet and the tips 
of the shanks ai‘e brown. 

3rd var. Yellowish green, 

4th var. Grass-green. 

5th var. The limbs are white ; the feelei-s are more than half 
of the length of the body, and the nectaries are about one-fifth 
of Its length. 

6th var. Bright yellow : the limbs are white : the feelers arc 
a little shorter than the body : the eyes, the tip of the mouth, 
and the feet are black : the nectaries are onc-fouith of the length 
of the body. 

7th var. In the autumn and when it is young it is pale yel- 
low and half transparent : the tips of the joints of the feelers, 
the tip of the mouth, and the feet are black. When full-grown 
it 18 yellow, convex, smooth, shining, oval, or nearly elliptic ; the 
feelers are a Lttle shorter than the body : the eyes arc red : the 
nectaries are whitish with black tips, alid about one-sixth of the 
length of the body : the legs arc whitish ; the knees are gray ; the 
feet and the tips of the shanks are black. 

8th var. Like the preceding, but the body is almost white. 

9tb var. Like the preceding, but with a Uvely greea stripe down 
the middle of the body. 

lOth var. The feelers are much longer than the body, ’’ 

llth var. Bright yellow : the limbs are pale yellow: the feel- 
ers are a little longer than the body ; the tips of their joints^ tb^ ' 
eyes, and the tip of the mouth are black : the nectaries have black 
tips, and are as long us one-fifth of the body : the knees and the 
tips of the shanks arc gray ; the feet are black. 

12th var. Greenish white. 

'13th var. Nearly white. 

It varies much in breadth and in outline ; some of the tns^s ' 
are slender and spindle-shaped, nthers are stout and ellipticat ^ 
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Oiral. During the spring and the early part of summer it abounds 
under the red swollen leaves, and fike many of the clustering 
species is the favourite food of the grubs of the ladybirds and of 
tho ^Syrphi. 

The viviparous winged female. While a pupa it is pale green ; 
the limbs are almost white ; the feelers arc as long as the body ; 
the tips of some of the joints are pale brown : the eyes are dark 
red : the nectaries arc rather more than one- fifth of the length 
of the body : the feet and the tips of the shanks are brown. 

Ist var. Gi*eeiiish white. 

2nd var. Nearly white. 

3rd var. Grass-green. 

4th var. Bright yellow, nearly elliptical, and having a vivid 
green stripe along the back : the eyes arc red : the limbs arc pale 
yellow or almost white. 

The wings are unfolded in May, and the insect is then yellow 
and slightly varied with green : the head, the chest and the 
breast arc brown : there is a large black 8])ot near the tip of the 
abdomen, and a row of small black spots on each side : the feelers 
are brown, and longer than the body : the eyes are black : the 
mouth is pale yellow with a black tip : the nectaries have also 
black tips, and are nearly one-fifth of the length of the body : the 
legs are dull yellow ; the feet and the tips of the thighs and of 
the shanks are black : the wings are colourless, and very much 
longer than the body : the wing-ribs are very pale yellow ; the 
wing-brands and the veins are brown. 

5th var. The head and the chest arc buff : the abdomen is 
pale green varied with darker colour : the feelers are black, pale 
green towards the base ; the base of the third joint is pale yel- 
low ; the eyes are dark brown : the tip of the mouth is brown : 
the nectaries are pale yellow with brown tips, and nearly one- 
fourth of the length pf the body : the legs are pale yellow ; the 
knees, and the tips of the thighs and of the shanks are brown : 
the wing- ribs are pale green; the rib-vcins arc buff; the wing- 
brands are dark buff. 

6th var. The head, the chest and the abdomen are black : 
the feelers are black, yellow at the base, and a little shorter than 
the body. 

7th var. Yellow : the back of the head is brown : the chest 
is streaked with dull red : there are transverse black spots with 
dark green edges on the back of the abdomen : the feelers arc 
black, and a little longer than the abdomen : the nectaries are pale 
yellow, and about one-eighth of the length of the body. 

8th var. Yellow: there is a broad brown band across the 
fore^hest ; the middle-chest is brown : the breast is black : the 
abdomen has a large quadrate black spot on its disc, and a row 
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of small black spots on each side : the feelers Vlaek^ and 
nearly as long as the body: the mouth is pale yellow ; ilystip 
and the eyes are black : the nectaries are spindle-shaped^ dull 
yellow, darker towards the base and at the tips, and hai^y' 
one-fifth of the length of the body : the legs are pale yellow ; 
the hind-thighs, excepting the base, the feet, and the tips of 
the other thighs and of the shanks, are black : the wing-ribs, the 
rib-veins, and the wing-brands are pale yellow ; the other [Veins 
are pale brown. This, like its predecessor, the wingless f^ale, 
almost disappears during some part of the summer and the au- 
tumn, but a solitary little individual may still be seen here and 
there beneath the leaves. 

The oviparous wingless female. This lives in October and in 
the beginning of November, when it lays its eggs on the sboota 
of the currant : it is elliptical, olive-green, mottled with pale yel- 
low : there is a large green spot on each side of the abdomen by 
the nectaries : the feelers are yellow, black towards the tips, and 
longer than the body : the mouth is pale yellow ; its tip and the ' 
eyes are black : the nectaries are pale yellow with black tips, 
and as long as onc-fourth of the body : the legs are paje yellow ; 
the knees, the feet, and the tips of the shanks are black ; the 
hind-shanks are shaded with pale brown. 

Ist var. Yellowish green. 

2nd var. Yellowish white. 

3rd var. A black band round the middle of each hind-shank. 

The winged male. It pairs with the oviparous female before the 
end of October. The licad and the chest are black : the abdo- 
men is dull yellow, with a few short slight bands across its back : 
the feelers are rather thick till near then: tips, dnd almost as long 
as the body : the mouth is yellow with a black tip : the nectaries 
are black, and as long as one-sixth of the body : the legs are yel- 
low ; the hind-thighs, the feet, and the tips of the other thighs 
and of the shanks are black : the wing-ribs are yellow ; the wing- 
brands and the veins are brown. . 

let var. The fore-chest beneath its borders above, and the an* 
domen are dull greenish yellow ; the latter has a row of black 
dots on each side : the nectaries are as long as one-eighth of the 
body : the hind-thighs are pale yellow towards the l>ase. ^ 

62. Aphis Galec^diSf Kaltenbach. 

Ap^ Galeapsidis, Kalt. Moo. Pflan. i. 85. 23. 

Tms is a very elegant insect : it is hairy like A, AveUanm Snd 
A. teirarhoda, but in other characters it ^ers widely from tbsio 
two species. It feeds from February to October on Gak^siq 
tstrakit, G. bifida, Lamium album, h.purpureum, L, amplex^m^t 
Polygaiwm Parsicaria, P. lajMhifolium, P, hydropiper % 
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apidrum^ Hmtckum aphondglium, Plantago lanceolata^ Stackya ayU 
vdtica, Tnssitago Farfara, T. peiasites, and Potentilla ajiserina. 

The front is hairy and somewhat notched ; the first joint of the 
feelers has on the inner side of its tip a slight process which is 
most developed in the wingless female. It is common in the 
neighbourhood of London and of Lancaster, and Mr. Hardy has 
found it near NewTaatle. 

The viviparous wingless female. This is small, hairy, elliptical, 
rather narrow and flat, almost transparent, white or tinged with a 
very pale gi*een or straw-colour : the eyes are dark brown : the 
mouth is white with a black tip, and rcAchea the middle hips : the 
feelers are slender, setaceous, hairy, much longer than the body ; 
their tips are brown ; the fourth joint is much shorter than the 
third ; the fifth is shorter than the fourth ; the sixth is rather 
mor^ than one-fourth of the length of the fifth ; the seventh is 
nearly as long as the third : the eyes are black : the nectaries are 
rather more than one-fourth of the length of the body ] they arc 
somewhat thicker towards the tips which are black : the legs are 
long, slender and hairy : the are black. The young are nar- 
row and linear. It is infested by an Allotria. 

Ist var. Pale green wdtli two rows of transverse vivid green 
spots along the back. 

2nd var. The nectaries are not more than one-twelfth of the 
length of the body. 

3rd var. The feelers are rather longer than the body : the 
nectaries are about one-ninth of its length, 

4th var. The body and the limbs arc white : the eyes, the tips 
of the feelers, of the mouth, of the nectaries and of the feet are 
black : the nectaries are one-sixth of the length of the body. 

Btb var. Very pale rose-colour, or pale yellow tinged with pale 
red, not shining : there is a deep red stnpe down the middle of 
the body : the head is white : the feelers -are white, and much 
shorter than the body ; the tips of some of the latter joints are 
black : the mouth is white ; its tip and the eyes are black : the 
nectaries are white with black tijJs, and about one-sixth of the 
length of the body : the legs are white ; the tips of the feet are 
black. 

6tb var. Greenish white with two very large vivid green spots 
near the base of the nectaries. 

7th var. The body is white : the feelers are a little longer than 
the body ; the eyes, the tip of the mouth, and the tips of the 
shanks and of the feet are blaek : the nec^ries are nearly one- 
third of the lefl|rth of the body. 

8th Vslr. The^dy is pale yellow : the feelers are black towards 
the tip8> and‘ a little longer than the body : the mouth is pale 
yellow ; tip and the eyes are black : the nectaries arc also pale 
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vellow with black tips^ and about one-third of the length <A, the 
bo(^ ; the feet are black. 

The viviparous winged female. While a pupa it resemblea the 
wingless female in colour, and the rudiments of its wings arc 
white, but when these organs are unfolded it is pale grceniab 
yellow : the feelers are black, pale green at the base, and as long 
as the body : the fourth joint is much less than half ^he length 
of the third ; the fifth is shorter than the fourth ; the sixth is as 
long as the fifth ; the seventh is as long as the fourth : the eyes 
are dark red : the mouth is pale green ; its tip is black : the disc 
of the chest and that of the breast are dark green : the abdomen 
is very pale yellow with transverse broken bright green bands : 
the nectaries are pale yellow, and nearly one-sixth of the length 
of the body ; their tips are black : the legs arc pale greenish yel- 
low, long and slender; the knees, the feet, and the tips of the 
shanks are black : the wings are colourless, and much longer 
than the body ; the wing-ribs and the rib-veins are pale yellow, 
the wing-brands are nearly colourless : the veins are brown ; the 
first and the second veins diverge, but the second and the third 
are nearly parallel to each other ; the first fork of the third vein 
is a little before one-third and the second after two-thirds of its 
length ; the fourth vein is much curved, and the angle of the 
brand whence it springs is very slight. 

Ist var. Dull yellowish green : the feelers are brown, white 
towards the tips : the disc of the chest ai\d that of the breaat ore 
black : the abdomen is pale yellowish green, and on its disc there 
are a few small green marks and one large square dark green spot : 
the nectaries are pale yellowish green, and nearly one-fourth of 
the length of the body ; their tips are black : the wing-brands are 
very pale brown. 

Jind var. Pale* greenish white : the feelers are much longer 
than the body ; their tips arc white : the discs of the head, of the 
chest and of the breast are brown or black, and there is alsp a 
brown or black spot on each side of the chest : the abdomen is 
traversed by black bands ; the first and the second are narrow ; 
the third and the fourth are broad ; the eyes are dark brown ; 
the nectaries are nearly white, and not more than one-tenth of 
the length of the body : the legs are pale yellow ; the tips of the 
thighs are brown ; the feet and the tips of the shanks are black : 
the wing-ribs are white ; the wing-brands are gray ; the vcina 
are black. The pupa is all white except the eyes and the feet 
which are brown. 

3rd var. While a pupa the chest is buff, and the rudimentary 
wings are white. 

^ var. While a pupa it is pale gifenish yellow or pale safbon^ 

Ti<%f ttlitininrv . 
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stripe along the back, or a white stripe with a black line on eacb^ 
side of it : the feelers are pale yellow, pale green at the base/ 
black towards the tips, and much shorter than the body : the 
rudimentary wings are pale green : the mouth is pale yellow ; its 
tip and the eyes are black : the nectaries are nearly as long as 
one-sixth of the body j their tips are black : the legs are pale 
yellow ; the thighs are pale green ; the tips of the feet are black. 

The oviparous wingless female. The body is pale yellow, ellip- 
tical, and convex : the abdomen is lengthened behind : the feelers 
are black towards their tips, and a little shorter than the Ixidy ; 
the tip of the mouth and the eyes are black : the nectaries have 
black tips, and arc as long as one-fourth of the body : the knees, 
the feet and the tips of the shanks are also black. 

Ist var. The body is red : the limbs are pale yellow : the feel- 
ers are black towards their tips, and as long as the body : the 
tip of the mouth and the eyes are black : the nectaries have black 
tips, and are as long as one-fourth of the body : the feet and the 
tips of the shanks arc black. 

Length of the body 1 line ; of the wings 2g lines. 

" 63. Aphis Ahietina, n. s. 

The viviparous wingless female. This is oval, green, convex, 
rather dull, and half a line in length : the head and the limbs 
are paler and sometimes tinged with yellow : the front of the 
head is convex in the middle, but concave on each side, from 
wh^ce there is a small protuberance extending to the base 
of the feelers: the feelers are brown towards the tips and 
about half the length of the body ; the inner side of the first 
joint is convex, and has no process; the fourth joint is more 
than half the length of the third ; the fifth is much shorter 
than the fourth; the sixth is a little shorter than the fifth; 
the seventh is longer than the sixth : the eyes are dull red : 
the tip of the mouth is brown : the nectaries have brown tips, 
and are about one-fourth of the length of the body, which has a 
slight rim on each side of the back : the legs are moderately long ; 
the knees, the feet, and the tips of the shanks arc brown. T]^ 
young ones are as usual narrow, flat, and linear, and have short 
white limbs. 

In 1846, a year remarkable for the mildness of the winter and 
of the' ^>ring, it had attained its full sise before the end of 
January, and was very abundant near London beneath the leaves 
of the spruce-firs, some of which were stripi^d of their foliage 
in cons^Uenee of its attacks. It does not oisappear before the 
latter part of November. 

Thovh^arow winged female. This form comprises the second 
genmtiqn, and in 1846 its wings were unfolded before the end 
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of March. It is green: the disc of the chest lUid that of thd 
1>reast^ the feelers^ the tip of the mouthy the tips of the nectaries> 
the kuecs^ the feet^ and the tips of the shanks are brown i the 
feelers are more than half the length of the body ; the fourth 
joint is very much shorter than the third ; the fifth is a little 
shorter than the fourth ; the sixth is shorter than the fifth ; the 
seventh is a little longer than the sixth ; and the notaries are 
about one-sixth of the length of the body : the wings are colour- 
less and about twice the length of the body : the wing-ribs and 
the brands are green, and the veins are ])ale brown ; the first and 
the second vems diverge much from each other, but the second 
and the third veins are nearly parallel ; the latter has its first fork 
after one-third and its second fork a little before two-thirds of 
its length ; it is more or less obsolete at the base ; the fourth vein 
is much curved, and the angle of the brand whence it springs is 
hardly perceptible. 

Variations of the wing-veins . — Ist var. The lower branch of 
the first fork of the third vein is wanting. 

Length of the body | hne ; of the wings lines. 

64. Aphis Rosarum, Kalt. 

Aphis Rosarum, Kalt. Mon. Pflan. i. 101. 76. 

This species feeds on Rosa centifolia and gallica in gardens, 
and Mr. Hardy has forwarded to me specimens found on Rosa 
spinosissima in October near Newcastle. 

The viviparous wingless female. This little species appears oU 
the rose {Rosa centifolia and gallica) in the beginning of March 
or later, and is then dull green, paler beneath, rather flat, and 
very long : the feelers arc rather more than one-fourth, and the 
nectaries are about one-seventh of the length of the body : the 
eyes are brown : the legs are short and stout. During its growth 
it i^uires a brighter green hue, and then the limbs are almost 
white : the front of the head is very convex in the middle ; the 
first joint of the feelers has a slight protuberance on the inner 
side of its tip ; the fourth joint is shorter than the third, but 
longer than the fifth ; the sixth is a little shorter than the ^fth ; 
the seventh is much longer than the sixth. It much resembles 
A. Caprea. 

Ist var. Whitish green, with two vivid green stripes along the 
back. 

2nd var. Whitish green, with two bluish green stripes along; 
the back. 

The viviparous winged female. Is black : the fore-cheat is 
having in front a blackish green band which is sometimes oroad 
and sometimes narrow ; the abdomen is men ; each segpneht ia^ 
traversed by a black band and has a black spot on eo/Oh nde : ^ 
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fede^ft are black, rather thick at the base, acd about half the 
length of the bodv : the fourth joint is about half the length of 
*the third; the fifth ia shorter than the fourth ; the sixth is much 
shorter than the fifth, but more than half its length ; the seventh 
ia as long as the fourth : the mouth and the nectaries are black, 
and the fatter are about onc-eighth of the length of the body : 
the thighs and the shanks, especially of the fore-legs, are dull 

f iale yellow towards the base : the wings are colourless, and much 
onger than the body ; the wing-ribs are pale yellow ; the brands 
are pale brown, and the veins are darker ; the second vein di- 
verges from the first, but is nearly parallel to the third, whose 
first fork is a little after one-third, and its second fork long after 
two*^ thirds of its length. 

Ist var. The thighs and the shanks are yellow with black tips. 
2nd var. Black : the abdomen has interrupted gray bands 
above, and is very dark green beneath : the feelers arc nearly as 
long as the body : the mouth and the nectaries are dark green ; 
the former has a black tip, and the latter arc about one- sixth of 
the Icn^h of the body : the legs are dull buff ; the thighs are 

E ale yellow ; therr tips and those of the shanks and the feet are 
lack. 

Variations in the wing-vetns, — Ist var. With no second fork in 
one wing. 

2nd var. The third vein has not two forks, but is divided into 
three branches. 

The oviparous wingless female. Very small, yellow, narrow, 
long, spindle-sha'ped, rather flat, and not shining ; there are two 
green stripes along the whole length of the back : the limbs are 

f iale yellow : the feelers have black tips, and are about half the 
ength of the body : the tip of the mouth, the eyes, and the tips 
of the nectaries are black, and the latter arc as long as one-fourth 
of the body : the legs are moderately long ; the knees, the feet, 
and the tips of the shanks are black. 

The winged male. Appears in September and October, and 
pairs in the latter month with the oviparous female : it is sifiall 
and black : the borders of the fore-chcst and the fore-breast are 
pale gr^en : the abdomen is green : the feelers eltc as long as the 
Dody ; the mouth is pale yellow with a IJack tip : the nectaries 
are dull green with black tips, and as long as one-sixth of the 
body : the legs are pale yellow ; the feet and the tips of the thighs 
and of the shanks are black : the wing-ribs and the rib-veins are 
pale yellow ; the wing-brands and the other veins are pale brown. 

lat var. The borders of the fore-chest and the fore-breast are 
dark green : the abdomen has a row of black spots on each side : 
the mouth is dull yellow with a black tip : the nectaries are black : 
the four hinder thighs excepting the base are also black. •< 
^ Length of the body t line ; of the wimrs 2 lines. 
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65. Aphii Avellana!^ Schrank. 

Aphis AvellaruBj Schrank^ Faun. Boic. 112. 1207 ; Kalt. Mon. 
Pflan. 143. 116. 

This species clusters on the stalks and shoots of Corylus AveU 
fana, whereas A, Coryli is scattered on the leaves of that tree. 

The viviparous wingless female^ The body is oval, convex, hair^, 
pale green, and varies in breadth : the front is bristly, and has a 
protuberance in the middle, and one more slight at the inner base 
of each feeler : the feelers are pale yellow and very much longer 
than the body ; the tips of the joints are brown ; the first and the 
second joints are bristly, and the third is also so to a less degree ; 
the fourth joint is a little shorter than the third ; the fifth is as 
long as or longer than the fourth ; the sixth is less than half the 
len^h of the fifth ; the seventh is more than four times the length 
of the sixth : the mouth reaches the hind hips, or very near thereto, 
and even much beyond them m the young insects : the nectaries 
are green, and full one-fourth of the length of the body ; they 
are slightly tapering from the base to the tips : the tip of the 
abdomen aoes not form a tube : the legs are pale yellow, very 
long and hairy ; the shanks are very slightly curved ; the fore- 
legs are but little shorter than the hind-legs ; the feet and the 
tips of the shanks are brown : the young ones in the body some- 
times amount to twenty or upwards. 

Ist var. 'fhe feelers arc a little shorter than the body ; the fifth 
joint is longer than the fourth ; the sixth is full half the length 
of the fifth ; the seventh is about one-third of the length of the 
sixth. 

2nd var. The seventh joint of the feelers is about five times 
the length of the sixth. 

3rd var. The body is rose-colour. 

4th var. The body is lilac-colour. 

The viviparous winged female. While a pupa it resembles the 
wingless Aphis in colour: the rudimentary wings are pale 
g^n, and when they are unfolded, the head and the disc of the 
^est have a darker colour : the win^s are colourless, and mucdi 
longer than the body ; the second vein diverges rather more from 
the first than it does from the third ; the forks of the latter are 
inconstant in length, and sometimes the situation of their source 
varies in the opposite wings of the same insect ; the fourth Vehl 
is but slightly curved, and the angle of the brand whencp it 
springs is extremely slightf. 

’ Length of the b^y 1 line ; of the 3 lines. 

[To be coatinaed.] 
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PROCEEDINGS OF LEARNED SOCIETIES. 

ZOOLOGICAL SOCIETY. 

May 9. 1S48. — W. Yarrell, Esq., V P., in the Chair. 

The following communications were made to the Meeting : — 

1. Notice of a new species op Monkey from Angola, living 

IN THE Gardens of the Society. By J. E. Gray, Esq., 
F.R.S. ETC. 

The Society has recently procured a Monkey from Angola, which 
bears some resemblance to the Diadcma Monkey which M. F Cu- 
vier erroneously described and figured as the female of Cercopithecus 
Diana, but it differs from that species in the lips being black, like 
the face, and only covered with very short whitish hairs ; and also in 
being much darker coloured ; and this blackness has increased since 
it has been m th6 jiossession of the Society anti obtained a better 
fur At first sight I thought that it miglit be a melanism of some 
other species j but on comparing my notes with the specimens in 
the British Museum collection, I am convinced that it is different 
from any I have before had the opportunity of examining. 

It belongs to the division of the genus Ccrcopithenis with rounded 
whiskers Jormed of annulated hairs, which have no beard, a variegated 
fur^ and black nose and lips, and is easily distinguished from the 
species of that division by its dark colour and broad frontal band. I 
propose to call it 

The Pluto. Cercopithecus Pluto, 

Sp, ch. Black ; the hair of the broad frontal band, ringed wdth 
white; the large rounded whiskers, the back, the upper part of the 
front of the sides, and the base of the tnil, ringed with varying 
greenish white ; the distal half of the tail black ; the face and lips 
blacky with short, scattered white hairs. 

Inhab. Angola. 

^rins species is easily known at first sight by the deep black colour 
of the back of the head, and limbs, and tlic broad white frontal bond : 
the large mantle like patch of minute, white, grisled hairs on the 
back, and the large size of the black and white ringed w'hisk^rs, 
giving the whole animal a very sti iking appearance. 

The tail at this time is not in very good condition, and the end 
appears to have been destroyed, 

2. Observations on bomb Brazilian Bats, w ith the Description 

OP A nRw Gbnub. By J. £. Gray, Esq., F.R.S. etc. 

Having lately received from Hamburg a collection of Bats from 
Brazil, containing several species which 1 have not before seen. I 
beg to lay some observations on them before the Society. 

I may premise that they were all named, on what autliority 1 know 
not, and referred to described species, but several of them do not 
Rgree with the specimens which 1 have received with the same names 
)>efore, nor with the original descriptions. 

Ann, ^ Mag, N, Hist* Ser. 2. VoL iii. 
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Abctibbus lbooomus, n. sp. 

Orey brown, paler beneath ; axilla whitish ; tuft of hair on the 
side of the neck, near the shoulders, pure white ; hair of back grey 
brown, with darker tips ; the arms, and upper and lower surface of 
membranes near the sides, hairy ; the interfemoral membrane rather 
wide, hairy above ; nose-leaf ovato-lunceolate, longer than broad, 
with a thick midrib ; ears rather large, rounded ; tragus oblong, 
toothed on the outer side. 

Inhab. Bnizils. 

I received this specimen under the name of Phyllostoma brevicau- 
datum^ but it cannot be of that species, as it has no appearance of 
any tail. It agrees with P. Neuwied's figure in having a rather wider 
interfemoral membrane than the other Arctibci, but it differs from it 
in the membranes being much more hairy, and in the absence of the 
peculiar white, epaulet-like spots. 

Length of tarsus 7^'"; foot 5'"; wing-bone P' 5'"; thumb 6'^'. 

Nyctiplanus, n. g. 

Tail none ; interfemoral membrane none ; head short ; nose-leaf 
lanceolate, erect ; lower lip entire, with a triangular group of warts 
in front ; cutting teeth J ; ears lateral, separate ; tragus denticu- 
lated ; wings broad ; index finger onc-jointed, middle finger four- 
jointed; thumb elongate, lower joint short, inclosed, upper joint elon- 
gated, slender, free ; feet moderate, toes equal, compressed. 

This genus has the same kind of nosc-lcaf os Phyllostoma^ but dif- 
fers from all the genera with that form of nose-leaf in having no 
interfemoral membrane. In this character it agrees with Diphylla 
and Stenodema ; but these genera only have a scarcely elevated nose- 
leaf. 

Nyctiplanus rotundatus, n. sp. 

Dark brown, beneath paler ; hair yellowish brown, with dark tips ; 
of the under side paler, with pale tips ; of the sides of the body dark 
blackish brown ; the fore-arm above and below, and the upper part 
of the wing- membranes near the body and on the side of the legs 
hairy ; nose leaf ovate, lanceolate, about as long as broad ; apex 
acuqiinated ; ears rather acute, naked ; tragal lanceolate, acute. 

Inhab. Brazils. 

Length of wi^-bone 1" tarsus foot 5'"; thumb 6'^', 

I received this specimen under the name of Phyllostoma rotunda^ 
turn, which is probably the MS. name of some German zoologist. 

3. Description of a new Heron. By John Gould, Esa.f 
F.R.S. ETC. ETC. 

AbDBA LEUCOPUiEA, D. Sp. 

Forehead and upper portion of the crest white ; sides of the heid 
aud lower portion of the crest deep glossy black ; neck white, washed 
with vinous, and with a series of lanceolate marks of black disposed ^ 
alternately down the front ; * all the upper surface, wings and tail dairk 
grey, the lanceolate feathers of the back fading into white ; edge of 
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the wing^ huffy white ; primariea and eecondanes dark slate-oolour ; 
flanks and under surface of the wing grey ; chest and abdomen white, 
separated from the grey of the flankH by a series of black feathers j 
under tail-coverts and thighs white ; bill yellow ; tarsi olive. 

The young di6Fer8 in having tluj whole of the crown of the head 
black ; all the upper surface greyish brown ; and the under surface 
striated with brown and white. 

Total length 38 inches ; bill 7 ; wing 19 ; tail 7^ ; torsi 5. 

Had. India and Australia. 

Remark . — Having carefully compared examidea of this species 
with the Common Heron of Europe, 1 find it differs from that bird 
in being altogether of a larger size, and that the line of the bill, in- 
stead of being straight, has an upward tendency ; in other respects 
they are very similar. 

4. On the Habits of Mabouya agims. Ey P. H. Gossk. 

In the parts of Jamaica with which I am familiar, this pretty, active 
little Scink is abundant. It is most numerous in the lowlands, and 
on the gently-sloping hills of moderate elevation that form the cha- 
racteristic feature of the southern side of that beautiful island. The 
fences there are largely composed of * dry-wall,' built of rough un- 
hewn atones, without cement. On these walls the Mabouya may be 
seen crawling, and often lying quite still in the sunshine ; when 
alarmed it darts with lightning-like rapidity into one of the crevices 
which abound in all parts of such a structure. Indeed it rarely 
ventures far from some refuge of this kind, and 1 presume that the 
facilities for instant retreat afforded by these pervious walls are the 
chief cause of its preference for them. It is scarcely ever seen on 
the ground, except wheil avoiding danger ; nor on the trunk or 
branches of trees or shrubs ; but in the concavity of a pinguin leaf 
(^Bromelia pinguin) it is occasionally observed to lie, basking in the 
sun. 

The rounded form of the head and body, devoid bf projections ; the 
close-lying and glossy scales ; the shortness of the legs, bringing the 
belly flat upon the ground ; and its constant habit of resting with the 
chin on the ground also, give to the Mabouya an aspect very much 
unlike that of our other common lizards, and cannot fail to remind 
even the least observant of its aflinit}' with the serpent-tribes. The 
negroes, in the recognition of this proximity, doubtless, have be- 
stowed upon it the appellation of Snake's waiting- boy," or more 
briefly, " Snake-boy." In the parishes oi St. Elizabeth’s and West- 
moreland it is also frequently called the ** Woodslave," though in 
other parts of the island this term seems to be applied to some of the 
Geckotida. From the shortness of its legs results also another resem- 
blance to a snake, for owing to the shortness of the steps, if made 
only with the legs, it throws the shoulder and the hip forward at each 
step ; and this throwing-ont of the sides at different parts alternately 
pn^uces a wriggling motion, somewhat serpentizie in appearance. 

The Woodskive is not very easily captured olive : the hair-nooac 
BO suecessfolly Qsed in taking our other small lizards 1 have al\7aye 
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found to fail, if tried on this species ; for though it is not difficult to 
pass the noose over the head (the reptile allowing this so long as iU 
assailant’s approaches and motions are deliberate and gentle), it is 
instantly slipped off again, because there is no sensible contraction 
behind the occiput, and the scales lie too smoothly to afford the 
slightest hold. They are too wary and too swift to be caught by 
the hand. A smart tap with a switch, however, across the shoulders 
or the back disables them for awhile , but if the blow descend on the 
tail, that organ instantly separates, with the like brittleness, os in 
other lizards. Cats not unfrequently catch them. 

The form of the scales and the manner of their apjiosition remind 
U8 of the fishes : they are convex above, concave beneath, are slightly 
attached to the skin, and lap over each other at the edges. The 
colours of the animal are produced by pigment deposited on the under 
surface of the scales, which in a scale recently removed is soft, and 
readily nibbed off : the skin beneath is black, llie scales, which are 
Bubpentagonal, aie marked with a series of regular lines, indented 
on both surfaces, connected by transverse ones, somewhat like the 
nervures in the wing of an insect ; they lose themselves before they 
reach the hinder edge. The pigment is deposited in 
the centres of the areas formed by the lines. The 
scales from the back and from the belly are alike ; but 
the postreme two-thirds of the tail are covered, both ^ ) }y(\' / 
on the upper and under surfaces, by narrow transverse 
plates, which do not essentially differ however from 
the other scales, except in having a greater number of ^ magnifled. 
parallel depressed lines. 

The beautiful provision for protecting the eye without impeding 
vision, shown by the lower (and larger) eyelid having a sort of win- 
dow, a transparent, glassy, circular plate in its centre, immediately 
opposite the pupil when the eye is closed, is well- worthy of admira- 
tion as an obvious example of creative wisdom and providential care. 
Habitually darting to and fro in the narrow crevices of walls and 
hea|>8 of stones, the eyes of the Woodslavc, if unprotected, might be 
continually liable to injurious contusions, while as.it feeds on the 
insects, at least in part, that resort to such situations, undimmed 
vision would be essential to it while permeating them. 

’rhe Woodsluve is viviparous. I first became aware of this fact 
by the dissection of a specimen killed on the 11th of February, in 
the abdomen of which were several oval sacs, about half an 
composed of a soft, transparent, very tender membrane, 
played a foetus within each, far advanced to maturity* And on the 
29th of April I killed another female, the abdomen of which was very 
much dilated : in this specimen I found four young, quite matured, 
and fully coloured, with a brilliancy indeed superior to that of the 
adult: they were enveloped in two sacs, but each foetus was inclosed 
In its own amnios besides, a very delicate membrane in which it lay 
coiled up ; the vitellus not quite absorbed, but attached by the funis 
to the belly. There was ajso a portion of the tail of a fifth foetus^ the 
body of which had probably been forced from the abdomen of the 


inch lon^, 
which dig- 
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! )arenti thrpugh the wound which killed it. Tlie young ipet^sured, 
i;om the muzzle to anu 9 , inch , thence to extremity of tail 1^ 
inch. These two specimens, displaying the contents of the abdomen 
in situ, are now, with other specimens of both sexes, in the British 
Museum. 

1 afterwards found that this fact had not escaped the observation 
of the indefatigable Robinson ; for, on consulting bis manuscript vo- 
lumes in Kingston, I met with the following notes, recorded nearly a 
century ago : — “ No author that I have met with has observed that 
any animals of the Lizurd-kind are viviparous , yet 1 have by accident 
discovered that the smooth Snake-lizard of Jamaica brings its young 
forth alive. Mr. Long having caught one of these alive, tied it all 
night upon a table with a thread, and in the morning found a young 
one or two lying near the other, which was a full-grown one. Being 
at a loss to account for this, as imagining that all the Lizard-kind 
were oviparou**, he called upon me to know my sentiments. It ap- 
peared very plain to me that this animal was vivij)arous ; nor does 
this seem strange to me, when I consider that som6 of the Serpent- 
kind aic also viviparous, viz. the Viper and Rattle-snake. 

“ Some time in August 17G0, as 1 was looking over a parcel of 
preserveil lizards, finding amongst the rest one of these Snake-lizards 
full-grown, with the belly very much distended, in which state they 
may be often seen, — 1 took my penknife, and endeavoured to cut the 
abdomen open, but found it so well defended by a covering of very 
small hard scales, like those of a fish, that my knife would not enter 
till I bad 8cra]>ed them away, when opening the abdomen I found two 
beautiful young ones, about two inches long." (Rob. MSS. iv. 47.) 

The stomach is a lengthened sac. In specimens that I examined 
I found small cockroaches, fragments of crickets, &c., insects which 
live in heaps of stones, lu one specimen I observed a few slender, 
rather short, intestinal thread-w^oims, loose among the abdominal 
viscera. 

Sloane's * Lacerta minor Iscvis* (tab. 273. fig. 5) is certainly the 
present species, and is not a bad representation. His description, 
however^ like most of his zoological notes, is full of confusion and 
error. He says, This is bigger than the former [which I think to 
be the female of the Purple-tailed Anolis*], smooth, having a great 
many brown spots, otherwise much the same [!], laying a very small, 
white, hard-shelled egg (fig. 6) [which is however the egg of a com- 
mon little Sphairiodactglus], nestling in rotten -holed trees [here he 
confounds it with Gecko rapicauda], leaping from one bough to 
another [here with the Anoles^ ; 'tis very common among old pali- 
sades, &c.” It is very evident to roe that Sloane's zoological notes 
were but in a slight degree the result of his own observation ; he 
trusted to the loose reports of negroes and others, generally correct 
of something or other, but very often misapplied, the local names and 
habits of \jidely different species being huddled and mingled together 
in almost inextricable confusion. That fruitful source of error, the 
appUc^tioti of the same names tq.different species in diiferent (and 
• I hops to deserihe thii species in a future memoir.— P. H. Q. 
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sometimee in the same) localities, to which I have aUiuM hi nay 
< Birds of Jamaica/ p. 177, against which a naturalist should always 
be on his guard in a foreign country, appears to have misled onr 
venerable naturalist. Nor does it seem to me disrespectful to the 
name of that ^eat man thus to expose his mistakes, since 1 feel able 
to speak positively, from long-continued and familiar personal obser- 
vation, and because precision in the nairation and application of 
facts is of the highest importance in natural science^ 

I subjoin a description, noted from the living animal. Head, neck 
and fore-part of back, reddish brown, bronzed ; a liroad band of black 
runs from the muzzle on each side, inclosmg the eye, and passing 
down to the hind-leg ; this band is bounded, both above and below, 
by a band of yellowish white, gradually becoming obsolete between 
the fore- and hind- leg; each of these pale bands is again bounded 
by a line of black, more or less interrupted or maculate, the 8U[>erior 
of which extends along the tail ; lower back and tail, greeuidh brown ; 
whole under-parts greenish white, silvery ; upper surface of the limbs 
and feet black, with pale confluent spots. The whole animal reflects 
a metallic gloss. There is no appreciable difference in the sexes. 

Dimensions of one measured, a gravid female, of rather large 
size: — Length, muzzle to anus 3 inches; tail total nearly 9 
inches. Muzzle to eye ^ in. ; muzzle to ear bi, ; muzzle to front 
of fore-leg in. ; axilla of fore-leg to front of hind-leg 2 in. ; fore- 
leg, from axilla to tip of claws. ^ in. ; hind- leg 1-j^ in 

This is the only species of Mahottya that I found in Jamaica. Is 
M, Sloanei (Dum. et Bib.), which is ascribed to the same island, 
really distinct ? 

June 13. — Harpur Gamble, Esq.. M.D., in the Chair. 

1. Description of Tragelaphus Anoasii, Gray, with somk 
Account op its Habits By Gkorok French Anqas. 

'This new and brilliant Antelope, the Inyala of the Amazulu, ap- 
pears to be a link between the Koodoo and Boshbok, uniting in 
itself the markings and characteristic features of both these animals. 

The adult male is about 7 ft. 6 in. in total length, and 3 ft. 4 in. 
high at the shoulder. Though elegant in form, and with much of 
the grace of the solitary Koodoo, the robust and shaggy aspect of 
the male bears considerable resemblance to that of the Goat, Legs 
clean ; hoofs pointed and black, with two oval cream-coloured spots 
in front of each fetlock, immediately above the hoof. Homs 1 ft. 
10 in. long, twisted and sublyrate. very similar to those of the 
Boshbok, but rather more spiral ; have sharp polished extremities* 
of a pale straw-colour ; rest of horns brownish black, deeply ridged 
from the forehead to about half the length of the horn. Prevailing 
colour greyish black, tinged with purplish brown and ochre ; on the 
neck, flanlb, and cheeks, marked with several white stripes like the 
Koodoo ; forehead brilliant sienna-brown, almost approaching to 
orange ; mane black down the neck, and white from the wither* to 
the insertion of the tail. Ears Bin. long, oval, rufoua, tipped with 
black and fringed inside with white halts; a pule ochreoua circle 
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round the eyes* which are connected by two white epote forn^^ an 
arrow-shaped park on a black ground ; nose black ; a white spot on 
each side of the upper lip; chin and gullet white ; and three white marks 
under each eye ; neck covered with long shaggy hair, extending also 
under the belly and fringing the haunches to the knees , two white 
spots on the flanks, and a patch of long white hair on the anterior 
portion of the thigh ; a white tuft under the belly, and another on 
the dewlap ; on the outer side of the fore-legs is a black patch above 
the knee surrounded by three white spots ; legs below the knee 
bright rufous colour ; tail 1 ft. 8 in. long, black above, with tip and 
inside white. 

Feqiale smaller and without horns ; total length 6 ft. , nose to 
insertion of ear 10 in. ; length of ear in. ; height from fore- foot 
to shoulder 2f ft. 9 in. ; tail 1 ft. 3 in. in length. Colour a bright 
rufous, inclining to orange, becoming very pale on the belly and 
lower parts, and white inside the thighs ; a black dorsal ridge of 
bristly hair extends from the back of the crown to the tail ; nose 
black ; the white spots on various parts of the body nearly resemble 
those of the male, only the white stripes on both sides are more 
numerous and clearly defined, amounting to twelve or thirteen in 
number ; tail rufous above and white below, tipped with black. 

The young resembles the female, but is rather paler in colour, and 
has more white spots on the flank and sides. 

Inhabits the lower undulating hills scattered with Mimosa bushes, 
that border upon the northern shores of St. Lucia Bay, in the Zulu 
country, lat. 28^ south. Found in small troops of eight or ten 
together, feeding amongst the thickets. 

Mr. Gray has named this species after my father, George Fife 
Angas, Esq., of South Australia, who has always taken a lively in- 
terest in my travels and researches in natural history. 1 may add, 
that the preceding notes were drawn up from recently-killed speci- 
mens, which 1 in vain attempted to purchase from the Boers who 
possessed them. 

2. Description of a new species of Podica. 

By O, R. Guay, Esq., F.L.S. etc. 

The bird now laid before the Meeting forms a second species of 
the genus Podica, ^ss., the type of which, P, senegalensis, is peculiar 
to Western Africa. It was obtained from Malacca, and thus extends 
the range of this singular group, Ifeliornina, to a third (quarter of 
the globe. The only species known until of late years, which is the 
type of the subfamily (Heliornis surinamensis), exists in the warmer 
pAJts of the American continent. 

. PpOlOA PERSONATA, D. Sp. 

8p. oA.— Upper parts olive-brown ; top of the head, lures, cheeks 
and Jugulum, deep black ; back of neck bluish olive ; a sliort white 
street borders the black from the posterior angle of the eye ; the 
lower surface white ; breast tinged with brown ; the side-feathers 
faintly, and the under tail-coverts deeply, barred with brown ; the 



mu 

quiUs and tail deep brown ; bill yellow ; the feet lead-oolotir> and 
the membrane that borders the toes yellow. , 

Total length, 20 inches ; bill, 2 inches and 2 lines ; wing, 10 inches ; 
tarsi, 1 inch and 10 lines. 

It differs from the typical Podica in having a portion of the lores 
naked, in the greater breadth of the tail-feathers, and in their being 
rather rigid. 

The only specimen 1 have seen, from which this description and the 
drawing have been made, was presented to the British Museum by 
the Right Hon. the Earl of Ellenboroiigh. 


' MISCELLANEOUS. 

On Polycotylcdonous Embryos, By M. P. Duchaetue. 

Since Jussieu, by a happy application of a pnnciple first asserted 
by Ray. has taken the characters furnished by the embryo for the 
basis of the great divisions of the vegetable kingdom, all the ques- 
tions relating tliereto have become highly important. The first of 
these characters is that deduced from the number of the cotyledons, 
according to which all embryonal plants have been divided into mo- 
nocotyledons and dicotyledons. This number is nearly always, in 
fact, one or two ; but according to the majority of botanists, it 
exceeds two in the embryo of a small number of plants to which the 
denomination of polycotylcdunoua has been applied. By a remark- 
able peculiarity these plants are distributed among several families 
and also genera of which the majority of species have the more ftre- 
quently but two cotyledons ; whence it has been considered impoisible 
to establish for them a special class. I’lie object of this memoir is 
to examine if these plants are really provided with several distinct 
cotyledons, or have only two which are deeply divided into a variable 
number of lobes. 

I first show by several examples that the cotyledons, or the seminal 
leaves of tlie dicotyledonous plants, have a very marked tendency tO 
divide on their median line, in various degrees, sometimes so deeply 
as to cause each cotyledonous lobe to be wTongly considered as 
constituting a distinct cotyledon. Amongst other facts, I have de- 
scribed and figured germinating plants of Dianthus chinensis, Linn., 
which show all the degrees of division from the slit of one of the 
seminal leaves tq the complete division of each one of the two into 
two nearly independent lobes. I also show by a series of different 
states, that the embryo of the Maclcya owes to a division of its 
cotyledons the remarkable appearance which has caused' it to be de- 
scribed as possessing sometimes from three to four cotyledons. I 
nevertheless observe that, in some very rare cases, the binary whorl 
of cotyledons may become ternary ; of which examples are enume- 
rated. 

I then pass to those embr }'08 the cotyledons of which are normally 
bipartite, and describe the development of that of Amsinkia and their 
germination. I show that the two cotyledons of these plontSf lifn* 
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pie at their lirst appearance, each very soon develope two equal lobes ; 
and that, from this moment until when the two seminal leaves have 
attained their complete development, it becomes more and more 
evident that each of them is only divided in the direction of the 
medial line. 

A complete analogy of development and organization induced me 
then to study the embryo of Schizopcfalun Walkt^ri, Sims., to which 
Mr. Robert Brown, in the ‘ Botanical Register,’ tab. 752, and recently 
M. Barn^uud, have assigned four distinct and separate cotyledons, 
contrary to the opinion expressed by Mr W. Hooker in the ‘ Kxotic 
Flora,’ tab. 74. I show that the embryo of this plant passes through 
a series of analogous states to those which 1 have mentioned in Am- 
sinkia ; that its germination resembles that of the latter plant, al- 
though the division of each of its two seminal leaves into two lobes 
is still deeper ; lastly, I adduce in support of these facts those which 
the anatomical structure furnishes, and I show that in the germina- 
tions of Schizopetalon we find two fihro-vascular bundles which cor- 
respond to the undivided portion of the two cotyledons, and which, 
higher up, separate into two branches, each destined for one of the 
two cotyledonary lobes. This singular genus of Cniciferae should 
consequently be removed from the list of polycotylcdonous plants. 

After having taken a glance at the species of Cannrinm and Aga- 
thophyllum, the embryo of which appears to have but two cotyledons, 
each divided into three or more lobes. I come to those Conifer® that 
liave been considered to possess several cotyledons, and in which it 
is generally agreed the type of the polycotylcdonous embryos is 
found. This opinion was admitted in science on the’ authority of 
G®rtner, Salisbury, L. C. Richard, and M. A. Richard. It is en- 
tirely apposed to that expressed by Adanson and Jussieu, who stale 
that these Conifer® have but tw'o cotyledons deeply divided into a con- 
siderable number of long narrow lobes. Although this latter view 
has been abandoned by modern botanists, I have attempted to prove 
that it alone is based on facts. After having discussed the objections 
which have been raised against it by Gartner and M. A. Richard, I 
deduce from a careful examination of the embry'O in seventeen dif- 
ferent species, and of that of the germination in some of them, the 
following results. 

The pretended multiple cotyledons of the Firs, and of the genera 
in which the embryo is organized on the same plan, are not verti- 
cillate, that is to say, arranged regularly in a circle around a point. 
On the contrary, they always occur divided into two opposite groups, 
absolutely placed like two ordinary cotyledons. In each of these 
two groups, the appendages which have been regarded as distinct 
and separate cotyledons, and which 1 itgard only as lobes, are ge- 
nerally pressed one against the other, whilst a very marked space 
exists between the two groups, sometimes large enough to occupy, 
towards the centre, about a tliird of the total diameter of the embr}^o. 
Often, and particularly in the case where the lobes are numerous, 
the embryo is compressed in the direction of the breadth of the two 
cotyledons. Viewing the embryo from the top, the pretended mul- 
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tiple cotyledons are frequently seen ranged in twa parallel lines^ 
and these two lines are then separated one from the other by a 
very visible slit. This intercotyledoniiry slit is continued to the two 
opposite sides of the embryo, where it is easily recognised by its 
greater size, especially m some species pimsie^r. Solan.. 

excelsa. Wall., &c.). In certain cases these two opposite lateral slits 
gradually descend lower than those intei posed between the lobes; 
the assertion of Jussieu therefore, although too much generalized, 
was based on facts. To recogniae, in these doubtful cases, the ar- 
rangement of the cotyledonary lobes into two groups, the best plan 
is to make with a very sharp instrument, a transverse section towards 
the middle of the lowest cotyledons ; the remaining basilary portion 
evidencing clearly, in almost every case, the arrangement here de- 
scribed. 

To these facta furnished by the adult embryo, I add others taken 
from the germination and phyllotaxy. M. Lestiboudois has likewise 
recently been led, by observations on anatomical phyllotaxy, to admit 
that all the Coniferae are dicotyledonous. 

The species of Ceratophyllum have been and are still described as 
possessing four unequal cotyledons in pairs. But the observations of 
M. Schleiden, with which mine agree on nearly every point, have 
sufficiently shown that it is an error arising from the first whorl of 
plumular leaves, and which always appear binary, having been con- 
founded with the two cotyledons. 

After having removed from the category of polycotyledonous plants 
nearly all those admitted as such, there remains in my opinion but 
some species of Persoonia which should provisionally be referred to 
this group, upon the authority of Mr. U. Brown, and respecting 
which T am unable to fo.-m an opinion owing to want of matenol. — 
Comptes Rendus, xxvii. p. 226. 

Preparation of Pineapple Fibres in Singapore for the Mamifacture of 

Pina Cloth. 

Some time ago we observed, in the neighbourhood of Batu Blyer, 
a number of Chinese labourers employed in cleaning the fibres of 
pineapple leaves for cxjiortation to China. As we believe this to 
be a new and promising branch of industry in this settlement, where 
numerous islets aie covered by the pineapple, it would be well to 
draw the attention of the Chinese and Bugis frequenting or inhabit- 
ing these islets to the subject. The process of extracting and 
bleaching the fibres is exceedingly simple. The first step is to re- 
move the fleshy or succulent side of the leaf. A Chinese, astride 
on a narrow stool, extends on it, in front of him, a pineapple leaf, 
one end of which is kept firm by being placed beneath a small bun- 
dle of cloth on which he sits. He then with a kind of two-handled 
plane made of bamboo removes the succulent matter. Another 
man receives the leaves as they are planed, and with his thumb-nail 
loosens and gathers the fibres about the middle of the leaf, which 
enables him by one effort to detach the whole of them from the outer 
skin. The fibres arc next steeped in water for some time, after 
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whi^h they are washed io older to free them from the matter that 
Still adheres and binds them together. They are now laid out to 
dry and bleach on rude frames of split bamboo. I'he process of 
steeping, washing, and exposing to the euu ib repeated for some days 
until the fibres are considered to be properly bleached. Without 
further preparation they are sent into town for exportation to China. 

Nearly all the islands near Singapore are more or less planted 
with pineapples, which at a rough estimate cover an extent of two 
thousand acres. The enormous quantity of leaves that are annually 
suffered to putrefy on the ground would supply fibre for a large 
manufactory of valuable pina cloth. The fibre should be cleaned on 
the spot. Fortunately the pineapple planters are not Malays, but 
industrious and thrifty Bugis, moat of whom have families. These 
men could be readily induced to prcjrtire the fibres. Let any mer- 
chant oifer an adequate price, and a steady annual supply will soon 
be obtained. — From the Journal of the Indian Archipelago and Eastern 
Asia, No. 8, Aiig. 1848. 

Adcantagea accruing from the Study of Entomology, 

To estimate in their true extent the important bearings of Ento- 
mology on onr pecuniary interests, we must not confine our attention 
to the hundreds of thousands of pounds wliich wc annually lose from 
the attacks of the hop-fly, the turnip-flea, the wire-worm, the weevil, 
and the host of insect-assailants of our home agricultural and horti- 
cultural produce, but wc must extend our views to our colonies, and 
we shall there find that in Australia the potato crops (as we learn 
from Mr. Thwaites) arc in some quarters wholly cut off by the 
potato-bug ; that in the West Indies, in addition to the numerous 
and long- know 11 msect-encmies of tlie sugar-cane, a new pt^st of the 
Cocci/«-tribe, sent u.s by Dr. Davy, has lately attacked it in Barbados, 
and the cocoa-nut trees in the same island have nearly fallen a sacri- 
flee to a minute Aleyrodes referred to by Sir Robert Schoinhurgk ; 
while in India the cotton crops arc often seriously injured by insects 
of various tribes, whose history wc have yet to learn ; and in Ceylon, 
the Governor, Lord Torrington, states, in a letter addressed last year 
to Earl Gr^, so serious have the attacks of the ‘'Coffee-bug^* (a 
species of Coccus or scale-insect, said to be allied to C, Adonidum) 

5 roved for the last few years to the coffee-plantations, that the pm- 
uce of one estate, which had in former years been 2000 cwt. of 
coffee, fell suddenly to 700 cwt. wholly from the destruction caused 
by the bug ; and a similar hcavr loss as to other coffee-plantations 
is confirmed by Mr. Gardner, who speaks of the insect os not con- 
fining its ravages to these, but snreading to other trees and jilants, 
aa limes, guavas, myrtles, roses, so that in the Ceylon Botanic 
Garden there is scarcely a tree not in some measure affected. 

It appears highly probable, from facts collected by Mr. Gardner, 
and quoted in Uie ‘ Gardeneris Chronicle* of Oct. 7, 1848, p. ()G7, 
that tliis coffec-bug was introduced into Ceylon with some Mocha 
coffee-plants broiight from Bombay ; and it is equally probable, as 



316 




Dr. Lindley suggest, tbM biui the foul plants been aU iburut„ or 
dipped ill hot water, so as to kill the bugs^ the Ceylon coffee-planters 
might liavc been saved from tlieir present paini^l position. Bnt 
why were not those nrecautioas taken ? Simply because tbes^ 
coffce-|)lanters are wholly ignorant of entomology. When Kalm, 
the Swedish naturalist, descried specimens of Bruchus Pisi disclosed 
in a parcel of peas he had brought from North America, he was 
thrown into a state of trepidation lest some of these pestilent insects 
should have escaped, and he shoi^^bave been thus the unconscious in- 
strument of introducing so great a calamity into his beloved country. 
And had the (ycyloii coffce-nlanter, to whom these infected Mocha- 
plants came, possessed a far less amount of entomological knowledge 
than Kalm, he would have carefidly examined tlieni, aware how 
easily a new insect-pest may. be introduced from a foreign country, 
and of what vital importance it is that it should be ascertained that 
such introduced jilants are free from disease, or thoroughly cleansed 
from it, if present. 

Here we have a further striking instance how desirable it is, as I 
have before contended, that some instruction in Natural History, 
and in Entomology as a branch of it, should be universally given lu 
all our schools, from the highest to the lowest. Not only may 
a landed proprietor at home suggest to his tenants, or a country 
clergyman to his flock, the best way of destroying their insect-ene- 
mies ; but if our middle classes, likely to become in the course of 
their emigrations to our colonies, now every year more extensive, 
eotfce-planters in Ceylon, or cotton-growers in India, or general 
agriculturists in Canada, Australia, or the Cape, were taught some- 
thing at school of the history of these assailants, as well as the 
workiDg-ineu who accompany or assist them, there can be no doubt 
that this brancli of their school education would turn to fer more 
pecuniary advantage tlian much of what is pow taught them. 

In adverting to this subject in my last year’s Address, I pointed 
out how little merely practical ” but unscientific men are qualified 
to cope with the insect-hosts that assail them on every side, aiwl I 
quoted the remarkable dnstance, which cannot be too often repented, 
of the 240,000/. Q-year which M. Guerin-M(*neville, the distiugtiisbed 
French entomologist, lias saved the olive-growers of the south of 
France by teaching them a mode, founded ou the economy of the 
olive-fly {Dacus Oleat)^ of neutralizing the attacks of this pest, of 
which, in spite of all their practical skill, they were the annpal 
victims to tliis large amount. I will conclude these remarks with 
referring to the prospect we now have of seeing our hop-plantations 
freed from their great destroyer the hop-fly ^Aphis 
from the efforts of the hop-growers, who considering it “a blight'^ 
brought by some cold wind at atmospheric change, fold their amts 
in bdpless apathy ; but in consequence of the investi^ioQs into the 
historv and economy of the insect by an eminent Dritiah entqmdio- 
gist. Air, Francis Walker*, who has attended very closely to thi® 


* Annali of Nsi. Hist, 1848, voh i. p. 373. 
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tribe. The difficulty in the case of the hc^aphis has always been 
to know where the eggs from which th^ flies proceed in springs are 
trlfitccd by the gravid females in autumn. This could not be on the 
nop-plant» which dies down yearly to the roots. But the mystery 
has neen solved by Mr. Walker, who has found that it is on the 
ah^tree or hlack-thorn (Prunua spinoaa) that the female deposits 
her eggs in autumn, which are there hatched in spring, and the 
second generation being produced with wings, flies to the hop- 
platits and establishes itself on tb4 leaves, wliicli, owing to the well- 
known rapid increase of these insects, it soon covers and exhausts of 
the sap. Now if the hop-aphis does not deposit its eggs on any 
other shrub or plant than the sloe, as Mr. Walker believes, it is 
evident that, to secure the hops in any district from the hop-aphis, 
it is only necessary to destroy all the sloe-trees, which, as they are 
found chiefly in hedges, and there in no great number, would bo no 
difficult matter. And if, from the escape of a part of the sloe-trees, 
and the flight of some of the hop-aphides from distant quarters, a 
few of the female aphides were still foimd on the hop-]dants in spring, 
nothing would be easier, as I ascertained by ex]ieriiTient8 m hop- 
groimds in Worcestershire in 18118*, than to clear them from every 
one of these assailants, at a veiy trifling expense, by employing 
women and children, by means of step-ladders, to crush every aphis 
found, by pressing them and the leaf between the thumb and fore- 
flnger, so as to destroy the flies without injuring the texture of the 
leaf. When it is considered that the extiiqiation of the hop-aphis 
would ill some years save 200,000/. to the revenue, and three or 
four times as much to the hon-growers, it is evident that this is a 
matter worth attention, and tnat tlie science which can effect thia 
Baring is no trifling one . — From the Addreaa delivered by the Pre- 
sident W, Sjyenccy F.R.S., at the Anniversary Meeting of the 
Entomological Society of London^ Jan. 22, 1849. 

Description of a new Mexican Quail By William Gambel. M.D. 

Ortyx thoracicus. With a full, somewhat pointed crest, the 
feathers of which are black, obscurely mixed with dull brown and 
rufous. Nape mottled with black and bright rufous, and traversed 
by two interrupted' white lines, which commence of a cinereous 
colour about the front and pass over the eyes. Throat and cheeks 
pale cinereous, each feather with a narrow black margin. Sides of 
neck, breast and sides pale rufous ; deepest on sides of neck, where 
the feathers liave a few scattered black spots. Lower part of belly 
ahd vent white. Under tail-coverts rusty white, mottled with black. 
Tail very short and rounded, its colour dark brown, with freckled 
irregular bars of rusty white. Lower part of back and upper tail- 
epverts Irregularly variegated with different shades of gray, fulvous 
a'pd black ; upper part of back dark rufous, the centres of the feathers 
^yish, aUd Unversed by fine, irregular, dusky lineations. Wings 
Hhd sciiptilaris beautifully variegated with black, rufous and gray ; 

* Introdf to Batomology, 6th edit, voL i. p. 149. 
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win;*ooyert8 and ncapn^MI having the upper vanefe deep bkck, mar* 
gined and lined with rufous, the lower vanes grayish freckled, and 
blotched with black, while the shafts are dull whitish. 

Tertiaries on' their upper vanes with broad fulvous margins ; feet 
and legs pale ; bill black ; irides chocolatc-brown. 

Length 8 inches, wing 5 inches, tail 2 inches, tarsus 1 •^ths, 

ridge of bill angle of mouth fjths. 

This appears to be an undesciji^d species of that group of quails 
which so much resemble our coihinon 0. virginianus . The present 
however is readily distinguished from that species by its much longer 
bill and very short tail, as well as its general markings, particularly 
beneath ; the breast and sideS^ being of a ))laiQ fawn-colour, or pale 
rufous. The only specimen froiti which 1 describe was brought from 
Jalapa, Mexico, by Mr. It does not appear to be quite adult, 

and the markings about the head and throat may be somewhat dif- 
ferent in the old bird ; still however its characters ore sufficiently 
marked. Judging from description, it must very nearly resemble 
the O. pectoralts of Gould ; but besides the difference of markings, 
he makes no mention of that species having a crest. The length of 
the bird, as well as of the wing, is in this also just one inch greater, 
which would hardly be the case in a young bird . — Proceedings of 
the Academy of Natural Sciences of Philadelphia ^ vol, iv. p. 77. 


Descriptions of two new Californian Quadrupeds, 

By William Gambel, M.D. 

Dipodomys agilis. Colour above yellowish brown, mixed with 
dii$ky ; bcncHth pure white, extending half-way up the sides. Head 
elongated, tapering from the ears to a sharp point. Ears nearly 
round, sparsely hairy. Eyes large, dark brown A large pouch on 
each .side of the head, opening externally on the cheeks. Both hind- 
and fore-feet with four toes and the rudiment of a fifth. The hind- 
legs very long and strong. Tail very long, slender, covered with 
hair, and ending in a pencillatcd tuft. 

Length 10-J^ inches, including the tail, which is 6J- inches. 


Dental system : 



2 incisors. 
8 molars. 
2 incisors. 
8 molars. 


In the upper jaw the incisors are divided by a longitudinal furrow. 

This beautiful Jerboa- like animal is an abundant inhabitant of the 
vineyards and cultivated fields of the Pueblo tie los Angeles, Upper 
California. ^ 

Like the other pouched anij^s, it forms extensive burrows, tra- 
versing the fields in differen? iiirections, and is only dislodged 
during the process of irrigation. They leap with surprising agility, 
sometimes the distance of ten feet or more at a spring, and are dif^ 
ficult to capture. ^ 

Mas calif ornicus. Dark gray, lighter about the head and sIiouIt . 
above tinged with light brown, on the sides almost fulvous/’ 
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bemth almost white. Fore-feet with and the rudiment 

of a fifth. Hind- feet with five toes. Tail nearly 5 inches in lenKth, 
pretty thickly covered with short rigid hairs. Head acutely coni^ ; 
ears large, rounded, thin, sparsely hairy, 1 inch in length and -fths 
•in breadth. Length of the body inches. Old male : bristles of 
the nose 2^ inches. 

I captured but a single specimen of this species in a field near 
Monterey, Upper California, whic^ |rith those of the former, I had 
the misfortune to lose. — Ibid. 

METEOROLOGICAL OBSERVATIONS FOR FEB. 1849. 

February 1. Frosty fog^y raiiv 2. Druzly. Ii«7,y rain. 3. ITazy 
slid damp • densely overcast. 4. Overcast. ’ A Very fine : overcast. 6. Hazy 
densely overcast. 7. Overcast. H Vcrylfiaai clear. 9. Fine • overcast. 10, 
Overcast . clear at night 11. Clear . very ; hj^meter unusually high clear 
and frosty at night. 12. Frosty and foggy • fln4 i clear and frosty. 13. Dense 
fog : fine at noon . foggy. 14. Foggv flue. 1.5. Very fine. 16. Foggy : clear 
at night. 17. Frosty: exceedingly fine. 18. Overcast. 19. Overcast; fine. 
20. Slightly overcast cloudy ram. 21, Cloudy anti fine rain. 22, 23. Fine. 
24. Drizzly . rain . lightning in the evening densely overcast. 25, Hazy : 
boisterous, with rain and thunder ; constant heavy rain at night. 26. Cloudy 
and fine frosty. 27. Frosty : cloudy and fine clear. 28. Boisterous, with 
heavy rain. — On the 11 ih the barometer was higher than it has ever been observed 


in this locality. 

Mean temperature of the month 41’^’35 

Mean temperature of Feb. 1843 43 '06 

Mean temperature of Feb. for the last twenty years 40 ’36 

Average amount of rain in Feb 1*61 inch. 


Boston. — Feb. 1. Fine, 2,3 Foggy. 4,5. Fine 6,7. Cloudy. 8. Fine: 
raitt'P.K, 9— 12. Fine. 13. Foggy. 14 — 17. Fine. 18. Cloudy. 19. Cloudy : 
rain p.m. 20. Fine: rain p.m. 21. Cloudy. 22, 23. Fine. 24, 25. Cloudy. 

26, 27. Fine. 28. Ram: snow a.m and r.M. 

Apptegarth Afnnaej Dumfines^shire. — Feb. 1. Frost and snow, looking moist p.m. 

2. rog and drizzling all day. 3. Fog and dnzzling. 4. Dull a.m. . dnzziing 
rain p.m. 5. Still dull, but fair * cloudy and moist p.m. 6. Mild cloudy . high 
wind P.K. 7. Rain during night, fair and clear. 8 Fair, but dull a.m : rain p.m. 

9. Fair early a.m. : rain at noon : rain p.m. 10. Fine morning: one shower: 
clear pm. 11. Frost: fog cleared p.m. 12. Fair slight shower: cleared. 
13. Frost a.m. : clear* ratn p.m. 14. Fine spring day . dry throughout. 15. 
Fine : drying wind. 16. Frost i dear and fine : high wind pm. 17. Fair and 
clear : storm of wind. 18, 19. Rain and wind. 20 Dull and moist. 21. Frost ; 
rain and wind p.m. 22. Dull a.m. ; came on storm, wind and rain. 23. Fair: 
slight frost: snow on hills. 24. Frost and snow . clear freezing. 25. Hard 
firiM : fine. 26. Very hard frost : bail-shower. 27. Hard frost. 28. Rain heavy : 

wind high. 

Mean temperature of the month 4P*2 

Mean temperature of Feb. 1848 40 *1 

^ Mean temperature of Feb. for the last tw*enty-five years . 37 *3 

Rain in Feb 1848 5'5Sinches. 

Average amount of rain fn Feb. for ih^ last twenty years , 2*04 „ 

^idwidr^ftnUiOikne ^. — Feb. 1. Clear; cloudy. 2. Cloud v. 3. Bright: 
dlfi^le, 4 . Bright : clear ; hoar-frost. 7f. Driule : rain. 6. Clear . cloudy. 
7. Oricfle: cloudy. 8. Bright: hail, thunder and lightning. 9. Cloudy: 
ditnp, IP. T^uriderand lightning! sfect-showers 11. Bright : cloudy. 12, 
Fine : deer ! aurora. 19. Showers. 14. Rain. 15. Rain . drizzle. 16. Hazy t 
sfaowera, 17. Cloudy: showers. 18. Showers. 19. aurora^ 20. Snow- 

•bowers. 2f : Frpst i enow^owers. 92, 93. Snow : frost : aurora. 24. SnoW-’^ 
ehowert; 91. Sa6w.4bbwera 1 clekr : firo^. 26. Snow-showers r clear : auili^ 

27. Snow : fine : dear t aurorg. 98. Rdn : sleet-ibowers. * ^ 
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XXX VL — On the Excncntnuj Powors of certain ^poiujcs belonging 
to the genus Clioria ; with descriptions of sereral new Species, 
and iin allied genn ic fui m. 11 ^ Albany 11 anc ock, Ksq. 

[Witli foiu UlatoN ] 

While ('np,rRrr(l in invovtiL\dtin^ llic iiiotliod by which tlic MoE 
lasca biuy tlii'insclvo lu stone, wood, and otlu'r hard nubstanccs^ 
I was iiatmally led to (‘\ainin<*. tlie chambers inhabited by Oliona\ 
and baviiip; nrnved at tlic eonelusuni tlial tliey ai(‘ not the de- 
serted abode of w 01 ms, or cavities aceidentally lornied by erosion 
01* othciwise as has bei n stated, but tliat they .ire woiki'd out 
by this ciinous production itself, I asserted such to be the case 
in a paper coiiiiiiunieated by me to tlie last Meeting of the Bri- 
tish Association. Since then 1 ha\e gone more fully into this 
subject, and as the prevailing opinion appears to be adverse to 
that e\pres.scd by myself, T juirpose now giving a detaded account 
of the facts, which I trust will be deemed snttieieiit to justify my 
former Rtatcnieiit. 

My investigations have led to the disccni ry that Choiia celata 
docs not stand alone as an aheirant ty))c, but tliat it is, in fact, 
a member of a large group of beings, hitherto almost entirely 
overlooked, which play apparently a most important part in the 
(Economy of nature. I have delerminc'd upwards of fifty species 
of this curious sponge, all in habit irig more or hrss di\(‘rsilied 
ehamlxTS in caleariMHis .substances, and in other respects well-cba- 
raetenzed. Of these species twehe belong to the British seas; 
the rest are from various part.s of the woild, 1 have abo ascer- 
tained that Cliona existed during so\eial geological periods, and 
with the assistance of Mr. W. K. Loftns have determined that it 
occurs in the crag, in the London clay, in the Pans hasin, m the 
chalk, in the greensand, and m the oolite ; and Mr. Alder has de- 
tected it in specimenii of Pevten Islandicvs from a raisc’d beach 
on the coast of Bute. In most instances the charwjtcrs of the 
Ann, ^ Mag, N, Hist, Ser. fL VoL 111. 21 
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cliambers are ao well preserved in the fossil sheila of . these for* 
matioDB that the species may be determin^. 

A new generic form has also been discovered : it ia closely re- 
lated to Cliona, and like it conceals itself in calcareous bodies. 
Two or three species have occurred : they and several of the more 
characteristic species of Cliona that have come under my notice 
will be described in the sequel of this communication : the others 
are reserved for some future occasion. 

It is now upwards of twenty years since Professor Grant^s 
paper on Cliona celata appeared in the ‘ Edinburgh New Philo- 
sophical Journal’; and in 1810 M. Duvernoy described in the 
' Revue Zoologiquc ’ another species inhabiting the shell of Ostrea 
hippopus. These I believe are the only species hitherto known, 
though extensive traces of the genus are to be found in every 
cabinet of shells, and probably on every shore of the British 
islands. 

Professor Grant believed Cliona to be polypiferous. Such be- 
lief, however, has not been confirmed by Subsequent observations, 
which seem on the contrary to prove that this production is 
truly a sponge, differing but little in internal structure from 
Hahelwnaria, 1 have examined with much care the papilhe of 
Cliona when just removed from the sea, but have not succeeded 
in detecting any polypes. The propriety, nevertheless, of retain- 
ing it as a distinct genus would appear evident ; for though it un- 
doubtedly possesses many characters in common with Halichon- 
dria, yet Cliona differs widely from it in its habits, and parti- 
cularly in its contractile power, — a quidity surely of great im- 
portance, raising Cliona in the scale of creation nigh above the 
qxmges in general. 

From this striking character it perhaps might be inferred that 
Cliona, and likewise Thoosa, by which name I propose to desig- 
nate the new generic form, are closely related to Tethea, which 
is stated to bo irritable ; and as the two former are both provided 
with siliceous bodies or ^anules on the surface, as will oe after- 
wards shown, they would alsp appear to bo allied to Qeodia, the 
external covering of which is composed of siliceous globules. 

The numerical extent of the species of Cliona cannot at pre- 
sent be estimated. Those now recorded are the result of a very 
limited investigation. That they are very numerous is evinced 
hy the fact^ that from a single specimen of Tridacna yigas a docip 
species at least have been obtained. They are not merely spe^ 
eiBcaUy numerous, but are likewise individually so ; and th^ 
attack inorganic as well as organic bodies. They appear to be 
pretty generally diffused over the surface of the globe, though 
most niunerouB in warm climates : none have been yet procated 
from the Polar regions«. 
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On the eoaet of Northumberland the surface of almost every 
piece of limestone near low-water mark is riddled by Cliona : old 
shells^ whether univalves or bivalves, are filled with it; it inha- 
bits nulliporca; and in southern latitudes it buries itstdf in corals. 
Its ravages are very extensive and appear to be rapidly effected. 

I have seen half-grown living oysters with Clwna extending from 
the umbones almost to the ventral margin, and in one or two 
instances it even reaches that margin. In these cases it is evi- 
dent that the growth of the sponge must have been more rapid 
than that of the shell ; fiJr the work of destruction could not 
commence until the oyster liad attained to some size ; and had its 
growth been even equal to that of the sponge, the shell ought to 
nave reached its full development before the sponge had gained 
the lower margin. 

When a shell is once attacked, the operations of these crea- 
tures never cease until they ha\e extended throughout its entire 
substance. The middle portion soon becomes almost completely 
excavated, small pieces on^y remamitig to divide the chambers or 
branches. A thin plate is left on the outer and inner surfaces 
to protect the parasite ; and even these plates arc ultimately rid- 
dled with numerous circular holes, which are the only indication 
of the work of destruction beneath, until some slight external 
influence ruptures the protecting walls, or the increasing growth 
of the tenant bursts them asunder; when the whole system of 
elaborately wrought chambei*s becoming exposed soon gives way, 
and Cliona^ Sampson-likc, perishes amidst the ruin produced by 
its own energy. 

The excavating sponges abound in the Tropics, where they will 
keep in check the rapid increase of calcareous matter. The coral 
reef is built up by particles, and so by particles will it be reduced 
by the antagonism of these ever-working, all-pervading beings : 
the huge massive IVidacna falls in pieces subjected to the insi- 
dious eiicroacbments of Cliona ; and the limestone rock, almost 
bidding defiance to elemental influences, crumbles beneath the 
touch of this the lowest of animated beings. 

It is difficult to say whether certaitj species of these parasites 
confine their ravages or not to ccrtaiA andlt or other calcareous 
bodies, though the fact of twelve species occurring in a single 
individual of Tridacnn would appear to contradict such an opi- 
nion, Three or four distinct species arc likewise found in the 
6o^mon oyster, and one of them occurs in limestone : Fmus an- 
has also supplied three good species. On the other hand 
iJl^a Todiata would appear to be confined to Triton variepaiUs, 
ill two or three specimens of which it occurred abundantly; 
Mvrese rejjiui Is frequently affected by the operations of CHorta, 
and always, as far as I have been able to ^certain, by the siShc 

21 * 
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species. And the three individuals of C. coroHinoWsir that 1 ha^e 
procured are buried in as many specimens of Pecten maxiiMa. 
All these cases, however, may arise from similarity of locality, 
and not from any partiality to the species. 

The boring sponges, as far as I have examined them, arc 
branched, or arc composed of lobes united by delicate stems ; 
and all more or less anastomose according to the species : many 
of them are beautifully arborescent and of great delicacy*. They 
all bury themselves in shells or other calcareous bodies, and 
communicate with the water by ptqnllre or osciila protruding 
through circular holes in the surface of the containing substance 
or matrix. In dead shells the papillse pass through both surfaces, 
but in living ones rarely penetrate the innermost layer, though 
occasionally they do so. When a mollusk is thus wounded it 
deposits calcareous matter over the orifice, and generally succeeds 
in excluding the intruder. The species vary considerably in form, 
and in Cliona might be divided into two or three distinct groups. 
In some the branches are almost linear, and anastomose only to 
a very slight degree ; others form a complete network with the 
meshes so small that very little of the matrix remains between 
the branches ; some have the branches moderately lobed ; and 
others again have the lobes large and crowded upon each other 
in all directions, and united by fine, vciy 8hoi*t stems. In most 
the terminal twigs arc veiy minute, and exhibit in a decided 
manner the mode of growth. In C. gracilis, for example, we per- 
ceive that they are cylindrical, and divide dichotomously, and 
that afterwards they augment m thickness gradually and pretty 
regularly, there being only slight indications of a lobed structure. 
In C. corallinoides, Tl. XV. fig. 1, the twigs arc (‘xcessively mi- 
nute, passing onward for some distance through the sound shell ; 
and as they increase they become gradually lobed, the lobes ulti- 
mately attaining considerable size and becoming quadrate. This 
mode of growth is common to a great number of species : in some 
it is beautifully modified, as we see in C. spinosa, PI. XIII. fjg. 6 ; 
here the terminal tw'igs are mostly short and pointed, resembling 
spines thrust out from all sides of the close-set lobes; which 
spines or twigs in their turn swell out and become lobes. But 
of all the excavating sponges, Thoosa cactoides, Ph XIII. fig, y, 

* Dr. Johnston describes C. ct^lata as ** without beauty or definite fonn 

but the specimens he examined may have been of abnormal ^owth, resli^ 
ing perhaps Av>m the entire destruction of the substance whi^ had inolbaed 
them. The Doctor’s species however appears to be distinct from the (7. ctlata 
of Grant, judging by the spicula, which, according to the figures of the^' by 
Mr. Bowerbank, are perfectly straight. In the species described by Pro- 
fessor 6rant they are stated to be slightly canned and a little fusifotti in 
the middle.’* 
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is perhaps the most remarkable : in this the terminations of tlie 
branches have a decided dendritic appearance; they divide pretty 
regularly into two portions, which send off on all sides numerous, 
minute, linear twigs. The two principal portions soon swell out 
and form into oval lobes similar to those of the stems, which are 
seen likewise to give off linear twigs. These twigs and those of 
the terminal branches are so much alike, that it is impossible to 
doubt that the lobes of the stems have at one time been them- 
selves terminal branches. 

Thus is the form of the excavating sponges varied, and the 
chambers they inhabit modified ; each 8])ecie8 being always found 
in the same formed cavities; that is, those with the same kind 
of spicula, and with papilla? of the same size, number and ar- 
rangement, are always found to branch and to anastomose in a 
similar manner, and to have the terminal twigs of the same cha- 
racter. This surely could not happcui, did Cliona take up its 
abode m cavities caused by decay, or in excavations formed by 
worms, and were its shape dependent upon such accidental cir- 
cumstances. 

The cavities in shells occupied by Cliona have at once, w ithout 
examination, been attributed to worms ; and as inquiry was thus 
easily satisfied, the matter has remained up to the present time 
in obscurity. Those naturalists, however, who have paid jiarti- 
cular attention to the subject appear inclined to a contrary opi- 
nion. Professor Grant says, the chambers “ have probably been 
perforated by some worms though at the conclusion of his 
communication before alluded to on the subject, it is stated that 

it may be questioned whether the sharp siliceous spicula and 
constant cui-rcnts of its papilla? do not exert some influence in 
forming or enlarging the habitation of this zoophyte.” By 
Johnston^s work on the British sponges it also appears that 
Mr. \Vm. M'Calla, who found Cliona celata in Biilerbuy bay, 
atates that this animal is very destructive to the shells that 
come within its reach,” and that in several instances he had 
found large specimens of Pccten opercularis killed by the en- 
crotu?hments of this parasite.” And bo satisfied was M. Duver- 
noy that the species described by him excavated its own habi- 
tation, that he gave to it the specific denomination of terebrans. 
The prevailing belief is as before stated, however, that Cliona 
does not excavate the chambers in which it is found ; but that 
they arc formed by worms or by decay, or are produced in some 
other aecidental manner; and that the shape of the sponge 
d^nds on that bf the cavities it may chance to inhabit. 
Were this belief cbrrect, the chambers would occasionally occur 
only partialW occupied. This never happens; for always 

completely fills the various chambers and ramifications even to 
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the end o£ the most o^iuuto twigs. To this wc have thp te^sUniony 
of Professor Grant, who says that the form of C liana depends 
on that of the cavities whi^ it fills ^ it insinuates itself into the 
minutest ramifications, and adheres so closely to their smooth pa> 
rietes, that it cannot be separated without tearing/' 

From what has already been said respecting the form and 
mode of growth of these sponges, it is pretty evident that they 
must form their own habitation. But to put this in a still clearer 
light we have only to examine in detail any one sOccies ; we will 
tsdte C, goryunwid^Sy PI. XIV. fig. 1, as an evaniplc. The prin- 
cipal stems of this species take a zigzag direction, sending off at 
the angles lateral branches which pass on to unite with the neigh- 
bouring stems ; the terminal twigs are delicate and bifurcate, ouc 
of the divisions going immediately to form its junction with the 
adjoining stem. This mode of growth goes on until the entire 
substance of the shell m which the Clwiut is lodged is completely 
filled with a network of branches ; the anastomosing increasing 
all the while by the addition of twigs from the main stems until 
very little of the shell is left to separate the various parts of the 
spongii. Now in all this there is nothing having the appearance 
of accident. Where the Cluma is not, the shell is perfectly sound 
and untouched : the terminal twigs are all alike delicate and of 
sunilar character, penetrating the hard perfect substance ; the 
main stems become gradually and proportionately thick, and the 
anastomosis, tliongli somewhat irregular, is identical throughout. 
And this taki's place whether the specimen is buried in Fusus^ 
in Buccinum, lu Oslrcaj or in limestone, in all of which this spe- 
cies occurs. 

Now if wc assume for a moment that these sponges arc in-, 
capable of excavating the chambers in which they conceal them- 
selves, how shall we account for the formation of the beautiful 
dendritic cavities occupied by the terminal twigs of Tlioasa ca£^ 
toides, PI. Xlll. fig. 1, and the regularly anastomosing and lobcd 
chambers filled by its branches ? How are the arboi'cs^eut 
channels and quadrate chambers of C. corallimidcs, PI. XV. fig. I, 
fonned ? and what excavated the numerous, regular chambers, 
with their pointed spiiie-likc offsets, of (7. spinosa, PI. Xlll. fig. 5 ? 
How shall wc answer tlicse questions, unless we can assert that 
the sponge inhabiting those systematic cavities formed thetji ? 
They are evidently not the result of decay, neither are they the 
burrows of worms ; which, when in shell or other bard ealcareofis 
substance, are always linear, sometimes cylindrical, often de- 
pressed, never lobeu, and frequently double, .that is, with two 
channels divided by an elevated ridge. And so different are they 
in their general appearance, that it is very easy to point out 
which IS the excavation of the worm, and which that of ClionOr 
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when the burrows of the two interfere with eadi other, which 
not unfrequently occurs. 

There is, however, a very certain character which never fails 
to determine the habitation of the burrowing sjx)iige, even though 
every particle of the animal be removed. Tf the parietes of the 
chambers and ramifications arc vicw(*d through an ordinary lens, 
they are found to be distinctly punctured m a peculiar manner, 
resembling what might be supposed to be the impress of shagreen, 
only much more minute. In some sjiccies this puncturing ia 
much finer than in others, and occasionally it vanes a little in 
character j but is always to be observiid on the walls of the 
burrows of these sponges, whether they be m shell, limestone, 
coral, or nulluKirc. This puncturing therefore cannot be caused 
by the structure of the material in which the chambers arc 
excavated, but must result from the character of the surface of 
their luhabitaat. So certain a test is this, that by it alone the 
nature of the excavations in fossil shells may be determined 
with the gi’catcst confidence. No other excavation, whether 
of worm or mollusk, presents a surface anything like that of 
the burrows of these sponges. And were no other jiroof at 
hand, this puncturing would be sufiieient to establish the fact 
that these sponges possess the power of enlarging their habita- 
tion ; but when taken in connexion with what has already been 
said, little doubt can exist of the fact that Choym entirely exca- 
vates its abode : indeed after an examination of the form of these 
beings, and of the branched, lobed and systematic cavities they 
occupy, it would seem impossible to arrive at any other conclu- 
sion. On this point, however, I possess, if possible, still stronger 
evidence. 

Through the kindness of Mr. Fryer I have had the examina- 
tion of an individual of Placuna placenta^ in the shell of which 
there are imbedded numerous specimens of a very beautiful 
Cliona exhibiting every stage of development from the earliest to 
maturity. This shell is so transparent, that even the minutest twigs 
are seen with the greatest precision. At first the young Cliona is 
H mere circular speck just visible to the naked eye ; PI. XIV. 
fig. 4 «, represents it in this stage sunk within the substance of 
the shell, through which there is a papillary puncture almost as 
large as the in^vidual itself . afterwards the circle increases in 
size around the papilla, and becomes irregular in form, b ; a thin 
linear branch is then pushed out from one side, c, and throws 
up through the shell another papilla. A bi’anch from the op- 
posite side now makes its appearance, d ; a third and a fourth 
succeed, these are now seen to divide gradually into lobes, 
and to increase in thickness ; numerous papillse,/, being-added, 
which penetrate the surfacc^of the shell, and the terminations of 



328 Mr. A. HaiMxick. on the E*em«thig Powers of Sponges, 

the branches bifurcate short the young Cliana ha» novr 
assumed the chai-actcr of the mature sponge (iig. 2). Thus we 
can ti’ace Cliona from its earliest stage of growth, -^not larger 
than the gemmule of Halichondria and resembling it in form,— 
up to its perfect development, step by step, excavating its compli- 
cated habitation in sound shell, within which it lies closely im- 
bedded, but unobscured by its pearly envelope which is pencctly 
free from decay and is untouched by worms : to neither of which 
by any constrained imagination can the chambers in this instance 
be attributed ; — C/io7ia makes them for itself. And now having, 
I trust, established this fact, we shall endeavour to ascertain the 
nature of the a])paratus by which these sponges work out their 
abode, — a subject of much difldculty. 

The raollusks being furnished with a shell, the investigation 
into the nature of their excavating instrument is much compli- 
cated. The burrowing sponges, however, having no such hard 
covering, we have in them only the animal to look to for an ex- 
planation. The excavations of Cliona and Thoosa can only be 
effected by the surface of the sponge, aided either by some 
minute mechanical instruments in connexion with it, or by a 
solvent : unless, indeed, the water-currents of the papillae, as 
hinted by Professor Grant, be thought equal to perform the 
task. But were these currents of sufficient magnitude to 
penetrate rapidly into shell or hard limestone, it is diificiilt to 
see how they could be brought into effective operation. The 
papillae arc closely adherent to the sides of the orifices through 
which they protrude; and here the w^ater could have no effect; and 
yet these orifices are at first small, and are afterwards consider- 
ably increased in size. And at those points where the water ia 
drawn into the S'ponge, the currents, of course, cannot be sup- 
jiosed to act in the way proposed. To show, however, how in- 
adequate these minute currents are to work out the chambers of 
Chona, w'hicb we have seen are formed very rapidly, we have 
only to reflect on the comparatively slow action of the enormous 
currents of the sea, — of the tidal currents, and of those resulting 
from the lashing of the waves* The puncturing of the sides of 
the chambers also seems unfavourable to such an hypothesis. We 
shall not therefore stop to discuss this branch of the subject 
further, but at once inquire how far a solvent is likely to be the 
agent. 

The extreme simplicity of the organic structure of these beings 
forbids a belief in the existence of a special secreting apparatus. 
If therefore a solvent fluid be the agent, it must be supposed to 
exude from the entire surface of this humble animal. The 
character of the excavations would also lead to the same con- 
clusion ; for it is evident that the form of the sponge is influen- 



^ with desQr^ioM of tmu Species, > 82 S 

tial in d^etennining that of the chambers it inhabits. The test 
then can be easily applied; and were the secretion of an acid nature^ 
there could be little di£5culty^ one would think, in detecting it ; 

f iaiticularly as Cliona appears to work perpetually — at least so 
ong as it continues to grow. I have completely failed, however, 
in detecting an acid. 

I took C. gorgonioides alive fresh from the sea, and breaking 
up the stone in wliicli it was lodged removed the creature by 
pieoemeab and ])lacing each portion on litmus-paper pressed 
the fluids out of it between plates of glass ; but not the slightest 
alteration occurred. I continued trying piece after piece for 
several liours, and contrived to remove portions of the animal 
with the surface entire ; but all was in vain, — no indications of 
an acid solvent could be obtained. 

In a specimen of the Stroinbm gigas in the Newcastle Museum 
penetrated by a species of Cliona^ the papill» have passed through 
the strong horny epidennis, drilling it with great precision ; the 
holes are quite circular, and of the same size as those in the shell. 
This could hardly be achieved by an acid solvent. 

When a portion of the fresh C. cclata is carefully i^emovcd 
from the chambers and placed in a little acetic acid, a distmet 
effervescence takes place as if calcareous matter mingled with the 
tissue. The same result occurs when a little of the dried sub- 
stance adhering to the sidi;s of the excavations of Thoosa is re- 
moved and treated with the same acid. From these facts we 
may conclude, perhaps, tliat no acid solvent had been employed ; 
while it is likely, were the excavations effected by mechanical 
moans, that the surface and tissue would be charged with cal- 
careous particles. Indeed such particles may generally be ob- 
served strewed along the branched channels in the shell of the 
oyster when inhabited by C, celata, I have also seen similar 
calcareous particles adhering to the animal of C. gorgonioides 
when removed from its chambers m limestone. These pailicles 
are large enough to be detected with a pocket lens, and 
will be more fully described further on. At present they are 
alluded to, as they afford a pretty strong proof of mechanical 
agency. 

The excavations would then appear to be effected by mechanical, 
and not by chemical means. What is the instrument, and how 
is it applied ? 

With respect to Cliona, it is well known to possess siliceous 
spicula ; some of the points of which penetrate the surface of 
tne animal, and might be supposed capable of reducing the cal- 
careous bodies isi which these creatures bury themselves. But 
other and apparently more efficient agents have been discovere<l, 
covering the surface of the sponge. 
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The superficial covering of the animal of C, cehta^ Pi. XIII. 
fig. 3, is liable to adhere to the sides of the excavations. If a 
portion of this is carefully removed and placed between plates of 
glass with the external surface uppermost and treated with strong 
nitric acid, large ciystalline bodies of a peculiar character ai*e dis- 
covered scattered over it (PI. XII. fig. 1). These bodies are of a 
pale straw colour, and of the most brilliant lustre and gcm-like 
beauty ; the largest measuring across : they are 

mostly irregularly six-sided, depressed, and acale-like ; but stout 
and frequently thickened in the centre, the upper surface being 
covered with numerous, elevated, lozenge-shaped points, each 
generally having an expanded base of a squarish form slightly 
raised above the common surface (fig. 2). The.se bodies arc fre- 
quently congregated into groups, and are occasionally placed 
together side by side. Strong nitric acid docs not the least aflfect 
them after many days^ immersion, the sharp angularity of the 
elevated points remaining unimpaired, and their brilliancy undi- 
ininished. From these! facts, and from the manner in which 
these bodies refract light, there can be little doubt that they are 
composed of silex, or some other substance equally dense. Be- 
sides these other crystalline bodies cl•o^^ d the surface, which bodies 
are a.s bnlliant as theformcr,and like them resist strong nitric acid. 
These are mostly minute, being generally of an inch wide ; 

they vary, however, considerably in size, and are occasionally very 
much larger : they arc mostly angulated, have an expanded scale- 
likc base, and much resemble the lozenge-shaped points of the 
larger bodies. These smaller ones are crowded together into dense 
masses, forming as it were a sort of silicified epithelium ; occa- 
sionally they become united by the blending of their expanded 
bases, and then the combined mass has considerable resemblance 
to the larger forms before described. 

Similar minute siliceous gi’anulcs have been observed in all the 
species examined. The allied genus Thoosa, too, has the surface 
provided with siliceous bodies of a very peculiar and novel ap- 
pearance. This genus is unfurnished with spicula in the interior, 
but has occasionally radiating ones supplying the surface, which is 
almost entirely composed of the siliceous bodies just alluded to. 

If a portion of the animal adhering to the chamber-walls of 
Thoosa be removed and placed with the surface uppermost, and 
examined in the microscope as an opakc object, it is seen to be 
covered with a whitish scnii-pellucid crust of a granular ap- 
pearance; on increasing the power to about 200 diameters, 
this crust is seen to be composed of a multitude of crystalline 
bodies formed of nodules. On examining these bodies by trans- 
mitted light with a still higher power (400 diameters), they are 
observed to rest on a thin membrane distinct from the substance 
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Ih4pW| which is almost entirely made up of tubes. The form of 
these bodies^ Pis. Xll. & XIII. hg. 10 a. & fig. 2 b, is now ob- 
served to be somewhat like that of the mulberry, and on closer 
examination they are found to be composed of u stout central 
axis, near each extremity of which is j)laced a whorl of six or 
eight large, irregularly quadrate, nodules ; the extremities of the 
axis being each formed of a nodule similar to those of the whorls. 
These bodies measure yjjth of an inch long, are colourless, refract 
light powerfully, and arc as brilliant as the spicula, and m like 
manner ai-eunaB’ceted by strong nitric acid, how long soever sub- 
jected to its action. 

It IS to the above-described peculiar siliceous bodies on the 
surface of the excavating sponges that 1 attribute the power they 
jiossess of burying themselves in calcareous substances. The 
spicula may perhaps assist m Clwna \ but they seem ill-adapted 
for the purpose in Thuo^a, and indeed arc not always present. In 
the former they undoubtedly penetrate the surface, and originally 
I was inclined to look upon them as the chief ugeuts employed. 
The discovery of the mulberry -like bodies on tbe surface of Thoosa 
led me to examine more closely that of Chona, and after finding 
there those beautiful gem-hke crystals, so well adapted for cut- 
ting, their homology cannot be doubted ; and I am compelled to 
adopt tbe view just expressed. 

The surface then of these animals will very much resemble 
what I have elsewhere described the cutting surface to be in the 
boring ruollusks; m the foimer as in the latter every portion of 
it will cut with the keenness of glass-paper ; and as Chona is ad- 
mitted on all hands to be highly contractile, there can be no dif- 
ficulty respecting the capabilities of the excuvuting apparatus as 
just described. All that is necessary is, that each siliceous gra- 
nule, or cluster of granules, should be put in motion. Action, — 
vciy limited, — not more extensive than that of vibratile cilia, 
wo^d be sufiicient j and it would seem not at all improbable 
that it may be of the same nature. From Ehrenberg's inves- 
tigations it would appear that the motion of these minute organs 
IS produced by a contractile tissue on which they are based, and 
that in some of the auinialculcs they have a rotatory motion. 
Now if we suppose these siliceous bodies of CUona and Thoosa to 
lie in connexion with a similar contractile tissue, the whole sur- 
face of the sponge would be composed of thousands of minute 
drills quite able to cut into calcareous substances of the hardest 
natui'e. 

■ Were the action of this character, the walls of the chambers 
would be drilled full of little holes, and would present just the 
appearance wc have already seen they possess. And as the calca- 
reous particles w^rc removed they would be carried away by the 
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ordinary currents, which setting in from the surface of the t^onge 
would convey the reduced matter into the principal chatinels, by 
which it would soon find an exit through the eflferent papillary 
apertures. I have before alluded to calcareous particles found 
strewed along the channels inhabited by C. celata. These par- 
ticles, measuring ^^^yth of an iuch long, are apparently too large 
to escape through the pores of the sponge, and are evidently not 
the scouiings of the excavation ; they are much ioo large to arise 
in this way; but are pieces probably cut out by a combination 
of the minute drills just described. To understand how this 
may be effected, we have only to suppose that numerous punc- 
tures are made through a thin, slightly attached plate or lamina 
of the oyster-shell, and that interspaces are left between the 
punctures ; and it is clear that as the drilling goes on, many 
of these interspaees will become detached in the form of de- 
pressed, many-sided, angulatcd bodies. And such are those that 
are found in the channels of the excavations. Those particles 
of a similar nature occun*ing in the chambers in limestone arc 
undoubtedly produced much in the same manner. 

In the siliceous granules on the surface, and in the contractility 
of these sponges, we thus find an explanation of their excavating 
powers. 

We shall conclude this communication with the description of 
a few of the species, premising that the figures of the spicula 
represent them drawn to a scale, so that at a glance a pretty 
correct idea may be obtained of their relative sizes. And it is as 
well perhaps to observe, that in every instance the full-developed 
spiculum has been measured and figured. 

Cliona celata, Grant. IM. XI 11. figs. 3 & 4. 

C, celata. Grant, Edin. New Phil. Joum. vol. i. p. 78. 

C, celata, Johnston, Br. Sponges, p, 125 f 

Sponge.of a clear yellow-ochre colour occasionally incliniiieto 
olive, composed of a large open network of branches ; the iheshes 
irregularly angulated, frequently five- or six-sided, and occasion- 
ally half an inch wide ; the branches stout, often Xths of ati inch 
thick, distinctly nodulous and generally depressed ; papillas large, 
some measuring y^^rth of an inch in diameter*; for the most 
part in a single row along the branches, but peneitratiog the 
•urface of the matrix without much apparent oi*der, and placed 
rather far apart from each other : terminal twigs rather sh6rt| 
delicate, almost linear, and generally bifurcated. Spieula veHr 
)oiig> measuring upwards of of an inch in length, a litm 

^ In this and in the following descriptions the diameter of the papfUie bal 
been determined by that of the papillary punctures. f , , / , 
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befit; not particularly stout, and sometimes slightly inclined to 
fusiform, but tapering pretty gradually to a sharp point at one 
end ; the other furnished with a well-defined globular head ap- 
proaching to ovate with generally a terminal point. 

This appears to be the most destructive species to oyster-shells, 
and abounds in the Frith of Forth. It is undoubtedly the C. 
celata of Grant : the fonn and large size of the spicula are suffi- 
cient to distinguish it. The C. celata of Dr. Johnston, however, is 
most likely another species, as the spicula are somewhat different. 

C. insidiosa. PI. XV. fig. 6. 

Sponge when dry of a brown colour, branched ; the branches 
about j^ths of an inch thick, irregular, anastomosing ; papilla 
distant, irregularly arranged, rather small. Spicula xlT-th of 
an inch long, stout, sometimes slightly fusiform, but generally 
tapering gradually to a fine sharp point at one end, towards 
which it IS generally slightly bent ; the other extremity is fur- 
nished with a large globular head separated from the shaft by a 
distinct dusky line, and mostly a little flattened like the head of 
a pin. 

This species, which occurs in Tridacna gtgaSy appears related to 
C. aoraonioides*, like it this has only one kind of spicula, and in 
both they arc furnished with a rounded head. A cross section 
of .the excavations of this form has much the appearance of a 
similar view of those of that species. I have not been able to 
trace the tei miuations of the cavities, and therefore cannot speak 
to their form. The short, stout spicula of C. insidiosa with their 
large pin-like head are very characteristic, and readily distinguish 
it from its congeners. 

C. gorgonioides. PL XIV. figs. 1 & 6. 

Sponge of a brownish yellow colour, branched, anastomosing ; 
the principal branches stout, sometimes nearly ^th of an inch 
thick, irregularly rounded, or depressed, placed somewhat par- 
allel to each other, and much zigzaged,' giving off lateral 
branches at the angles, which branches unite with those ad- 
joining ; terminal twigs thin, tapering to a fine point and bifur- 
cating t papillfis large, frequently almost y'^th of an inch in dia- 
meter, penetrating the surface of the shell or other matrix with- 
out apparent otcIct, and placed considerably apart froih each 
other. , Spicula very numerous, large and stout, measuring Ath 
g$ an inch in length ; at one end there is an oval swelling wtuch 
is frequently some little distance from the extremity : from thence 
the ehaft gradually tapers to the other end, which is sharply 
pointed and is generally much bent, particularly towards the 
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enlarged extremity; and Rometimea the pointed end la a little 
recurved, giving to the Bpiculum a slight S-like twist. 

This species is common on the coast of Northumberland, where 
almost every piece of limestone at low-water mark has the sur- 
face riddled by it : it likewise occurs in the shell of Fimis aniiqmis 
and Huccinum undatum, I have obtaini'd it also in oyster- shells 
from Prestonpans. The walls of the burrows of this form are 
strongly punctured, and every here and there are drilled with 
small conical holes. When in the thin shell of Fusus or Sued- 
num, the branches are all confined to the same plane, and then 
this species has considerable resemblance to a Gorgonia, But 
when it takes up its abode m limestone, the branches frequently 
pass vertically to some depth into the substance of the rock, 
giving to the sponge a vciy complicated structure. 

In old specimens the branches become less regular, increasing 
much in thickness rfnd number until very small spaces divide 
them : the external walls are now liable to give way, and the 
sponge being thus exposed must either perish or sink deeper 
into the matrix. 

C. radiata, PI. XV. fig. 3. 

Sponge delicately branched in a radiating manner; the branches 
being y^th of an inch thick and divided at unequal distances into 
elongated lobes : terminal twigs simple, minute, linear : papillae 
rather variable in size, frequently very small, placed in a single 
close-set row along the branches ; in the central axis where the 
branches unite there is one ranch larger than the rest. Spicula 
jfjjth of an inch long, stout, straight, frequently a little bent ; one 
end with a large ovate head widest at its junction with the shaft, 
which 18 a little constricted at the point of union, and from which 
it is strongly defined by a dusky shadow. 

This form buries itself in the shell of Triton variegatus, and is 
cosily recognized on the surface by the radiating hnes of minute 
close-set papillary punctures. It is very destructive to the sheik 
it attacks: at first it is composed of a few simple radiating 
branches ; these afterwards enlarge, and send off lateral shoots 
which anastomose with the adjoining branches, and ultimately 
fuse, as it were, towards the centre, which becomes one mass (ff 
sponge frequently an inch wide ; all the shell, of course, at this 
part being entirely removed. 

C. gracilis, PL XIV. fig. 7. 

Sponge coifiposed of a few long, slender, linear branches, rot^ly 
if ever anastomosing, extending in length upwards of 5 inches, 
and only y*jth of an inch thick, with a few distant, indistmCT 
constrictions indicating an approximation to a lobed stnirtui^e : 
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terminal twigs regularly bifurcating^ the braAchea have conse- 
quently a dichotomous arrangement : papilloe placed rather far 
apart^ small, of equal size, and arranged in a single row along the 
branches, the direction of which they distinctly indicate on the 
surface of the matrix. Spicula of two kinds ; the larger about 
y^th of an inch in length, generally a little bent, stout and in- 
clining to fusiform, with the pointed end gradually tapering ; the 
opposite extremity provided with a rounded head, somewhat ellip- 
tical, anJ merging imperceptibly into the shaft. The smaller 
spicula are about ^rd the length of the larger ones, and are less 
stout ; they bend gradually m the centre, from whence they taper 
to a fine point at each end. 

I have seen only one specimen of this species; it is in Pecten 
maximufty most probably from Orkney, and extends from the beak 
to the ventral margin. The spicula somewhat resemble those of 
C. corallinoidesy but arc considerably stouter ; and though the 
heads arc large and well-formed, they arc not so distinctly marked 
as in tliat species ; and the smaller ones bend less abruptly : the 
character of the branches is also remarkably difierent. 

The walls of the excavations of this species arc rather finely 
punctured. 

C* mmcoidcs, PI. XV. fig. 11. 

Sponge formed of numerous delicate, much-divided, closely 
and irregularly anastomosing branches, with the terminal ones 
very slender and composed of an open network ; the principal 
branches about y^th of an inch thick, and distinctly seen rami- 
fying throughout the general interlacement of the sponge : pa- 
pillae small, very numerous, approximating, and where the ana- 
stomosis is extensive, without apparent order ; towards the ter- 
minal branches however they run in rows, and betray the course 
of the branches on the surface of the shell in which the specimen 
is buried. Spicula of two kinds, one with lieads, the other with 
both ends pointed; th^ former, measuring jj^th of an inch in 
length, are generally straight, proportionately stout, and with 
two globular heads, one terminal, though not always perfectly so, 
and one placed at a little distance down the shaft ; occasionally 
there is an additional head a little way below the second ; from 
this end the shaft tapers gi'adually to a sharp point at the oppo- 
site extremity, towai’ds which there is frequently a slight bend. 
The other kind of spicula arc fusiform and as stout as those with 
heads, but only half their length ; they taper gently to both ends, 
which are finely pointed, and bend abmptly in the centre, where 
there is frequently a nodulous swelling ; there is also occasionally 
another indistinct nodule or two on each side of the centre one 
and at ,eome little distimoe from it. 
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I have seen only one specimen of this interesting spedes ; it 
occurs in the shell of Monoceros fusoides in the Newcastle Mu* 
scum. It has injured nearly the whole surface of the body- whorl, 
and has extended its ravages over most of the spire. 

C.Howsei. PI. XIV. fig. 8. 

A small delicately branched and* closely anastomosing species 
with the branches slightly lobcd or nodulous : tcrmmal twigs 
slender, long, linear, and rather acutely bifurcating, afid anasto- 
mosing widely for a considerable length backwaras ; afterwards 
the meshes become very much reduced in size by the addition of 
branches. In the older parts, where the anastomosis is very dense, 
the meshes being about -i^fth of an inch wide, the lobes or no- 
dules arc most distinct ; they rarely exceed ^*^th of an inch in dia* 
meter : papillae very fine and close-set, running in a single row 
along the branches, and generally so disposed that the anasto- 
mosis can be easily followed by the perforations they make in the 
surface of the matrix, but from their minuteness might readily 
escape observation. Spicula very delicate and about y^^th of an 
inch long ; there are two kinds ; one is generally straight and 
tapers to a very fine, slender j)oint at one end, and has at the 
other a well-marked terminal head, which is short and broadly 
ovate, with*thc apex at the extremity, and sometimes a little pro- 
longed : the other kind of spicula is generally a little longer 
than the preceding, and is mostly somewhat bent, but is likewise 
slender and gradually diminishes to a fine point at one extremity ; 
the other is most commonly furnished with two heads; one is 
terminal or ncaily so, the second is placed about ^rd down the 
shaft : it also frequently happens that the tcimiDal head is 
wanting. 

This species is so very distinct in all its characters, that it 
cannot well be confounded with any other British form. Its 
slender, delicate branches, small and regular papillary punctures 
arranged in anastomosing lines, and its chai’acteristic two-headed 
spicula at once distinguish it. Only two specimens have occurred, 
one in Fusus antiquus from the l)ogger-bank, the other in a 
nullipore procured from the beach at Tynemouth. For these 
and for several other specimens 1 am indebted to Mr. Richard 
Howse, after whom this species is named. 

C. Northumbrica, PI. XIV. fig. 6. 

Sponge when dry of a pale yellow colour, branched, closely 
and irregularly anastomosing and indistinctly lobcd ; the larger 
lobes being sometimes ^th of an inch across: papillae ratbor 
small, seldom more than ^th of an inch in diameter, placed 
considerably apart along the branches, but appearing numerous. 
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regularly dratributcd and rather elosely act on the surface of the 
inatri^^. Spicula of two kinds; one, mucli the larger, measures 
of an inch m length ; it has at one evtrcmity a large 
rounded head, is straight, and tapers gradually to a sharp point 
at the other : the smaller spicula are scarcely more than .^tli the 
length of the former, arc rather stout, fusiform, sharp and gra- 
dually pointed at both ends, ftnd much and suddenly bent in the 
centre, where they arc thickest. 

I have 8e>eii only two speennens of this species • they occur 
in individuals of Fukiis antiqumt brought from the Haddock 
grounds by the Cullercoats^ fishermen. This may be at once 
distinguished from C, gm gonioides by the spjcula, that species 
having only one kind, this (wo . but the form of the larger kind, 
which IS common to both sp<‘cies, is sufficiently distinct ; its head 
m those of C. Nmlhnmbnca is almost always quite circular and 
18 at the extreme end , and moreover they are rarely bent, and 
when 80 only very slightly. The branches too ai*e indistinctly 
lobeil in this species, but are never so in C. gorgomoideSy and the 
papilla* are smaller and more miincious. Unfortunately I have 
not seen the teniunal twigs, as the only two sjieeimciis pTOCured 
of this species had entirely overrun the shells they had attacked. 
In both iiistanees, the shell being dead, the papilkc had perforated 
each surface. 

a Aide, t. PI. XV. tig 9 

Sponge branched, irregularly and widely anaslomosnig, and 
strongly lobed ; the lobes for the most part irregularly rounded, 
frequently ^th of an inch wide, placed close together, and united 
by a much-constricted stem . terinnial twigs very fine, fre<piently 
linear for a considerable length, and bifurcating somewhat irre- 
gularly : pajiillfc small, rather variable in size, the largest about 
;j*pth of an inch in diameter, placed rather far apart in a single 
row along the branch(*fi on the surface of the matrix ; they appear 
occasionally to run in lines. Spicula of two sorts; one y|^th of 
an inch long, moderately thick, slightly bent, with a small oval 
head near one end, and tapering to the other extremity : the 
st'cond kind is scarcely shorter than th(‘ fornu r and has one end 
truhcatC; the opposite pointed, and is decidedly bent in the cen- 
tre. The punctiu'ing of the walls of the chambers is distinctly 
visible with a low magnifying pow'er. 

This species is named after my friend Mr. Alder, who took 
several specimen^ of it in Pectunetdus pilosus on the coast of the 
Iijle of Man : as yet it has occurred in no other locality. 

C. corallinoides, PI. XV. figs. 1 & 2. 

S^btge freely and distinctly branched, slightly anastomosing, 
aird tbj^larly and strongly lobed ; the lobes about ^th of an indi 
Ann, Mag. N, Hist. Ser. 2. Vol. in. 22 
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wide> and somewhat obtusely quadrate^ a little longer than wide, 
placed end to end and united by a slender, central, cylindrical 
stem : terminal twigs exceedingly slender, almost linear, giving 
otF lateral shoots, and irregularly bifurcating ; papillsB variable in 
size, some being nearly of an inch in diameter, while othcra 
are very much smaller, arising from the lobes without order; 
some of the lobes having only one papilla, others three or four. 
Spicula 7 *Qth of an inch long, slender, generally bent in the cen- 
tre, tapering gradually to a sharp point at one end, and at the 
other fumi^cd with an elliptical head defined at its junction with 
the shaft by a dusky line. Besides these there are other spicula 
of a different form which arc equally numerous with those just 
described, but are much smaller and very delicate, measuring 
scarcely ^rd their -length : these smaller ones arc fusiform, with 
both extremities sharply pointed, and are suddenly bent in the 
centre. 

This beautifully branched species occurs in British specimens 
of Pecten maximunj but the exact locality is not known. Three 
examples have been procured. In all the papillary punctures are 
very variable in size, and indistinctly indicate on the surface of 
the shell the various ramifications of the sponge ; and in all the 
specimens the branches could be perfectly distinguished likewise 
on the inner surface. Here the sponge bad made innumerable 
minute punetures, which the mollusk had endeavoured to close 
up by an accumulation of calcareous matter, covering the entire 
track of the branches with small granules. 

The walls of the excavations of this species arc strongly and 
regularly punctured. 

C. FryerL PI. XIV. figs. 2, 4 & 9. 

Sponge formed of lobed branches arranged in a somewhat ra- 
diating manner, and irregularly anastomosing, with a few scat- 
tered, spine-like processes ; the lobes about 
considerably elongated, with the ends truncate, and united by a 
much-constricted central stem : terminal twigs short, almost 
linear, bifurcating : papillae small, arranged in a single row along 
the branches, generally two or three to each lube. Spicula of 
two forms: one, considerably larger than the other, gener^ly mea- 
suring yy^th of an inch in length, is straight, and furnished at 
one end with an oval head ; from thence it tapers imperceptibly 
to the other extremity, which is finely pointed. The other form 
of spiculum IS almost cylindrical, slightly curved, with the ends 
brought abruptly to sharp points. 

This beautiful species is imbedded in the shell of Placuna pla- 
centa, in the possession of J. H. Fryer, Esq. of ^itley Hoa^, 
ufter whom it is named, and to whose interesting and exteiji^ive 
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collection I am indebted on this, aa on a former occasion, for 
mach valuable assistance. 

On account of the transparency of the shell the whole of the 
sponge is exposed to view, as well as a series of the young exhi- 
biting every stage of development. The walls of the chambers of 
this species are strongly punctured. 

C, spinosa. PI. Xlll. figs. 5 & 7. 

Sponge branched, regularly anastomosing ; the branches along 
their entire course swelling into large lobes measuring nc^irly 
^‘jth of an inch wide : terminal twigs minute, tapering, having 
a spine-hke appearance, generally simple, but friicpiently a littlp 
branched : papillai numerous, for the most part small, with one 
here and there very much larger than the resf ; the largest about 
f^^th of an inch in diameter. When the sponge is in a growing 
state, the papillae penetrate the surface of the matrix in single 
rows in a somewhat branched manner, but as the growth matures 
and the anastomosis goes on, this arrangement is lost ; and ulti- 
mately the ))apilhe are pretty regularly distributed over the whole 
surface. Spicula of two kinds; one has a globular head at one 
end, is rather stout, straight, j^T^th of an inch long, and tapers 
gradually to the opposite extremity, where it terminates in a fine 
sharp point : the other kind is fusiform, and is scarcely ^rd as 
long as that with a head, and is much less stout ; it is bent sud- 
denly in the middle, and from thence tapers gradually to the 
ends, which are very sharp and a little recurved. 

Of this species I have seen at least four individuals in the 
valves of Pema femoralts and Placuim sella, and these I have been 
able to examine with great facility, on account of the transparency 
of the inner layer of shell through which the lobed branches with 
their terminal twigs are most distinctly visible, the internal punc- 
turing giving to them a pretty silvery appearance, and rendering 
the whole under a lens an object of great beauty. In the Placuna, 
which measures 6 inches wide, the ramifications of the sponge 
have passed from side to side, and liave done much damage to 
the surface of both valves. For these specimens 1 am indebted 
to Mr. Robert Currie of Newcastle : those in Pema, from which 
the figures are taken, are in the Newcastle Museum. 

C. cennna. PI. XV. fig. 8. 

Sponge formed bf numerous branches, anastomosing, and en- 
larged into many rounded, and sometimes elongated lobes which 
are crowded upon each other, and measure each Ath of an inch 
wide : terminal branches or twigs rather stout, slightly tapering, 
bifurcating pretty regularly, and fi’cquently with lateral branches 
giving to them not a little the appearance of antlers : papilla 

22 * 
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generally small, numerous, disposed with a good deal of I’egii- 
larity, and having a few very much larger than the rest inter* 
mingled ; the larger ones /yth of an inch in diameter. Spicula 
of two forms ; one j^^th of an inch long, sometimes quite straight, 
but generally a little bent, particularly towards the end which 
is sharp-pointed ; from thence it gradually enlarges to the other 
extremity ; this terminates in a large, strongly defined, globular 
head, which is generally somewhat fiattened like that of a pm ; 
the shaft being mostly a little constricted at the point of union 
with the head. The other form of spiculuin is only about |th the 
length of the former, is irregularly tubcrculated, and very stout 
and squat, bends rather suddenly in the -centre, and tapers ab- 
ruptly to the ends which are obtusely ])omtcd. 

This species is tery like C. spnwaa in general habit, but the 
terminal twigs are not so delicate, and are more regularly bifur- 
cated : the lobes too are larger, and the papilla; less than they 
are in that species. Tlui s])icula are also very different, and arc 
quite sufficient to remove all doubt if such existed. 

Two or three specimens of C. eei'vina have occurred in the 
valves of Mdcngrina alhina’t to mIiicIi they have done much 
damage, and through the pellucid iuru'r substance of which the 
sponge is distinctly revealed. These specimens are m the New- 
castle Museum. 

(\ dendnlica. PI. XII. fig. 5. and PI. XV. fig. 4. 

Sponge minutely branched, slightly and irregularly anastomo- 
sing j the branches swelling at intervals into rounded or elon- 
gated lobes about ^‘^th of an inch wide : terminal twigs fre- 
quently very long, and freely and elegantly divided like the 
branches of a tree : papilla; small, not numerous, Spicula not 
more than y^ythof an inch long, proportionately stout, straight, 
occasionally a little bent ; one end with a globular head, some- 
times inclined to ovate, and tapering gradually to the other ex- 
tremity, which is very finely pointed : there are likewise fusiform 
spicula ; these are considerably smaller tbuu those with heads, 
and bend suddenly in the centre ; from thence they taper and 
terminate at each end in a sharp point. 

Several individuals of this pretty species have been observed 
in a specimen of Patella Mexicana in the Newcastle Musc^uui. 
These are clearly seen through the pellucid enamel of the inside 
of the shell, and have a very distinct dendritic appearance. 

C. Canademn, PI. XIV. fig. 10. 

Sponge composed of a dense anastomosing mass of strongly 
lobed branches ; the lobes large in proportion to the central stem, 
but rarely exceeding y^th of an inch wide, somewhat rounded, 
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though irregular m forni; and on account of their crowded state 
the mode of branching scarcely distinguishable, except towards 
the terminal twigs, which are linear, very uuniite and irregularly 
bifurcated ; papillae small, numerous, and passing through the 
surface of the matruc without apparent order, though pretty 
equally distributed and clos<‘ly set; towards the margin of the 
BDongc they occasionally run in lines. Spicula rather stout and 
short, being y-};^thof an inch in length, somewhat suddenly bent 
in the centre, with one end generally a little enlarged and rounded, 
the other tapering gradually to a sharp point. There is also 
another kind of sjncula which appear to be more numerous than 
those just described, but not quite so long ; these are sharply 
pointed at cacli (“ud, and suddenly bent in the centre where they 
arc thickest ; at this point, too, there is frequently a decided no- 
dule, and occasionally two or three. 

Only one .specimen of tins species has been obtained ; it is in 
the shell of OsLrea Canadmiitb, In generiil appearance this 
sponge has cousiderahle resemblance to C. lohata ; the lobes, 
liowevcr, are lounder and smaller, and the spicula at once distin- 
guish it from that species, and from all otheis with which I 
am acquainted. 

The puncturing in the sides of the excavations of V, Cana- 
df^nsts IS minute and somewhat obscure, and less regular than 
usual. 

C. miltepunrJato. PI. XII. fig. 9. 

Sponge composed of an intricate interlacement of minute 
branches not more than ^*^Lh of an inch thick, being tlu*oughout 
made up of close-set, irregularly rounded lobes, except towards 
their terminations, w here they are linear and mucli less crowded : 
papillre minute, close-set, and exceedingly numerous : spicula 
-j-J:^tii of an inch long, linear, very slender, frequently much and 
abruptly bent in the centre, sometimes more gradually arched 
towards one end which is sharply pointed ; the other termination 
18 furnished with a large elliptical head. 

I have seen only one example of this distinct species ; it is in 
the shell of Cassis tubrrosa, and spreads almost entirely over it ; 
the surface is crowded with the minute papillary orifices, and on 
rubbing a little, of it away the aubstatice beneath is found to be 
completely riddled with the sponge, and to present a pretty re- 
gularly punctured ajijiearancc caused by the chambers occupied 
by the lobes. The principal branches, however, can be distinctly 
traced ramifying in various durections. 

C. loba/a. PI. XII. figs. 4 & 8. 

Sponge branched, anastomosing ; the branches composed of a 
series of comparatively large, rounded, somewhat transversely 
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oval, and occasionally irregularly angulated lobes about Ath of 
an inch wide, and united by a small central stem : terminal twigs 
short, linear, and bifurcated : papilla? small, numerous, and dis- 
tributed on the surface of the matrix without apparent order. 
Spicula an inch long, not very slender, mostly a little 

bent, and brought gradually to a sharp point at one end ; the 
other with an irregularly rounded head, sometimes slightly ellip- 
tical, and generally not exactly terminal. 

The puncturing of the chamber-walls of this species is strong 
and decided, and the branches in old specimens arc much con- 
fused on account of the frequent anastomosis and the crowding 
caused by the lobes. Towards the terminal twigs the character 
of the branches is however quite distinct. The C. lobata is not 
to be confounded with any other of the British forms, and is 
undoubtedly distinct from the various foreign species that have 
come under my notice. It occurs in Haliotxs from Gnemscy. 
I have seen two specimens affected by it, and in both cases very 
extensively j in one the whole external surface is crowded with the 
minute papillary punctures. 

C. vastifea. VI. XV. fig. 12. 

Sponge formed of a close and intricate anastomosis of strongly 
lobed branches ; lobes irregularly angulated, frequently ^th of an 
inch wide, and united by a delicate stem : terminal twigs not long, 
linear : papillie small, rarely exceeding y^^th of an inch in dia- 
meter, vci-y numerous, closc-set, and pretty regularly distributed 
over the surface of the matrix. ' Spicula of two kinds, one much 
larger than the other ; the former T^yth of an inch in length, 
straight, rather slender, and diminishing imperceptibly to a very 
fine jx)int at one end ; the other terminating in a perfectly glo- 
bular head. The smaller kind of spiculum is aoout ^rd the 
length of the larger, and is much thinner ; it is stoutish in the 
centre, where it rather suddenly bends a little, and from thence 
tajicrs gradually towards the ends, which arc sharply pointed. 

When the outer surface of the shell containing this spei^ies is 
removed, a complete close network of chambers is revealed, con- 
taining the lobes of the sponge ; vCnd on a closer examination they 
are seen to be united by ffniall circular passages for the accom- 
modation of the uniting stems. The only specimen I have seen 
of this species is in the shell of an oyster from Prestonpans ?, the 
surface of which had suffered much injury bjPthe influence of 
this parasite. The puncturing of the sides of the cavitica of this 
species is finer than usual. 

r. rhomhea. PI. XII. fig. 7. 

Sponge when dry of a pale straw colour, composed Of nnme- 
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rous, Hmall, imperfectly lozenge-shaped lobcs^ about of an 
inch wide> crowded on each other and united each to its neigh- 
bours by small cylindrical steins, four or live passing from each 
lobe : terminal twigs short and linear : papillae large m compa- 
rison with the lobes, measuring nearly ,j\th of an inch m dia- 
meter, rather numerous, and disposed on the surfacii of the ma- 
trix without order. Spicola of two forms, one much larger than 
the other, being upwards of ^^th of an inch long, straight, stout, 
and generally tapering to a tine point at one end; the other ter- 
mination IS furnished with a globular head, a little inclined to 
oval. The other form of spiculum is not more than half as long 
as those with heads, but is only a little inferior in thickness : it 
is fusiform, tapering gradually to a sharp point at each end, and 
18 abruptly bent in the centre. 

This species occurs in Tndacna yigas ; the lobes appear to be 
arranged in a somewhat branched manner, but on account of 
their close approximation the order is obliterated. Some of the 
uniting stems arc larger than the rest, and most probably indi- 
cate the main branches. 

C, purjmrea, PI. XII. lig. 0. 

Sponge made up of riiiiiicrous, close-sct, somewhat elongated 
mid angulated lobes or nodules about y^^th of an inch in length, 
united by several delicate, cylindrical stems ; and when dry of an 
obscure purple colour : terminal twigs short, linear : papillae 
small, not very numerous, jiassing through the matrix witbout 
apparent order. Sjiicula numerous, of two sorts; one is larger than 
the other, y^^th of an inch in length, linear, slightly and re- 
gularly bent, with the ends a little enlarged and rounded. The 
other kind of spiculum ia about half as long as the preceding, 
and resembling it m form, with the exception that the extre- 
mities are not enlarged ; it is likewise irregularly spinous through- 
out its entire length.. 

This species is readily distinguished by its purple colour and 
by the peculiar characters of its spicula. In general form there 
is considerable resemblance between it and C. nodosa ; the lobes, 
however, are much smaller than they arc in that species, and the 
stems that unite them arc less numerous ; they are likewise elon- 
gated. The C. purpurea occurs in Tridacna gigas. 

^ C, angulata, PI. XV. fig. 13. 

Sponge formed of a few irregularly shaped and angulated lobes 
or nodules, sometimes measunng ^th of an inch wide, placed 
close together, and united by a few small, short, cylindrical or 
flattened stems : tenninal twigs rather short, simple, small and 
linear : papilla not vciy numerous, irregular in size and arrange- 
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incut, the largest about of an inch in dianietor. Spicula 
stout, nearly TT 7 i'^^ h>ng, slightly and regularly 

curved, gradually tapering to a sharp point at one end, and 
with an oval swelling at the other, hut not quite teruiiTial, and 
frequently ill-detined. 

This species inhabits red coral from the Mediterranean, and 
completely destroys it; the interior being reduced to a few largo 
irregularly angulated chainbcrK divided by very thin walls, while 
the surface remains comparatively uninjured, showing no signs 
of the ravages within except a few circular punctures of no 
great size, and at iirst ao small as scarcely to attract uttcDtion. 
The puncturing of the walls of the chambers is very strong 
and regular m tins species, and the sjiieula are characteristic, 
and stouter tlian usual : the stems that unite the lobes are com- 
paratively few. 

C. quadrat a, PI. XV. fig. 6. 

Sponge composed of large, irregularly quadrate lobes, ^th of an 
inch wide, with the angles obtuse, connected without apparent 
order by several small, cylindrical stoms ])assing irregularly from 
all sides, occasionally in jiairs ; sometimes enlarged and flattened 
and arising from a depression in the side of the lobe : terminal 
twigs rather short, fine and linear . papilla* not very numerous, 
about of an inch in diameter, and jilaei'd rather far apart. 
Spicula very large and stout, measuring y*^tb of an inch in length, 
in form somewhat resembling a nine-pin ; the shaft fusiform, 
swelling in the centre to an extraordinary degree, and tapering 
gradually to a fine point at one end ; the other terminates in an 
exactly rounded head, very large, and distinguished from the 
shaft by a dusky shadow caused by its rotundity. 

The animal of this species when dry is of a dark brown colour, 
and may at once be recognized by the enormous development of 
the spicula, which possess the utmost brillaiiey, and arc very 
striking objects in the microscope. The excavations are also 
characteristic; their squareness of form, and numerous orifices for 
the passage of the conni'cting stems arranged frequently in pairs 
and flattened, sufficiently distinguish this species. Only one or 
two individuals Lave occurred, and those in Tridacm gxgm. 

C. nodosa, PI. XV. fig. 10. 

Sponge formed of a congeries of large, irregularly angulated 
lobes disposed without apparent order, each measuring ^th of an 
inch wide, and united to each other by several delicate, very 
shoi't, cylindrical .stems : terminal twigs slender, a little produced, 
cylindrical : papillse not numerous, considerably apart frOra each 
other, the largest about ^'^th of an inch in clianietor. Spicula 
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stout, fusiform, yiyth of an inch long, much bent in the centre, 
and tapering towards the ends, which arc sharp-pointed. 

The animal of this species when dry is snuff- coloured, and is 
i*cadily distinguished from its congcruTs by its simplc-formed 
spicula. When the slu'll in which it is conccalc'd is broken 
across, the numerous, large, angulatcd chambin-s containing the 
lobes, separated only by thin walls, have nmch the appearance of 
noncy-coiub, lacking a little of its syininctry and piu’fect angu- 
larity. The C. nodosa is one of several sj)ccies found in a large 
specimen of Tndacna gnjnsy and is evidently very destructive ; 
large portions of the strong ribs of tbe shell having given way 
in several places under the influence of this parasite. 

C. la/jj/rinl/iiui. PI. XV. flg. 7. 

Sponge composed of an irregularly reticulated mass, the in- 
terlaemg being exceedingly minute, and so intricate that it is im- 
possible to determine tbe order of the parts : papillie not vciy 
numerons, Tniimte, without apparent order. Spicula numerous, 
fusiform, ^ j-^rd of an inch long, rather stout, nearly cylindrical, 
slightly and regularly bent from end to end, with each termi- 
nal ion suddenly brought to a sharp point. 

When diied this species is of a pale straw colour : it occurs 
in Tndacna (jigasy to the shell of which it is very destructive. 
Several specimens have occurred ; one of them has sunk upwards 
of an inch deep into one of the ribs of the shell, and has extended 
its ravages four or five inches in length and nearly two in breadth, 
passing, in fact, from side to side of the rib, and giving to the 
entire substance the appearance of the central cellular structure 
of bone; and this resemblance is rendered the more jierfect on 
account of a thin layer of the surface being left almost sound. 

Genus Thoosa*. 

Sponge branched or lobed, buried in ralcarcous bodies ; the 
interior with anastomosing tubes, and devoid of spicula ; the sur- 
face with a crust of nodulous, crystalline bodies composed of 
silex. 

This genus by its general form and habit is closely related to 
Clionay from which it differs chiefly in tlie character of the sili- 
ceous bodies on the surface, and in the absence of spicula from 
the mteiior. Two or three species have occurred; they are all from 
the tropics, and vary considerably in form; une or two of them 
have radiating spicula mixed vvilh the siliceous bodies of the 
surface. 

T. cactoides. PI. XIII. tigs. 1 & 2. 

Sponge branched, strongly lobed, regularly and widely ana- 
• A sca-nyinph. 
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Btomosing; the meshes frequently more than ^th of an indi 
wide ; lobes elliptical^ about j^th of an inch broad^ and giving 
off numerous^ minute^ linear twigs : terminal branches dividing 
dichotomously and furnished on all sides with twigs similar to 
thosHi of the lobes : the dichotomous arrangement may be traced 
throughout the branches. Siliceous bodies of the surface very 
numerous, measuring of an inch long and ^yt^th of an 

inch broad, composed of two whorls, cjich comprising six or 
seven squansh nodules ; the whorls being placed a little apart 
from each other near the ends of a stout central axis which ter- 
minates at each extremity m a nodule like those of the whorls. 

This is one of the largest and most beautiful of the excavating 
sponges ; only one individual has occurred : it is buried in the 
substance of a large valve of Meleagrina rnaryaritifera which has 
been in my collection many years. The branches extend from 
side to side of the shell, and reach from the beak almost to the 
ventral margin, measuring in length’ six or seven inches. The 
outer surface of this valve has unfortunately been removed, and 
the pa))illary punctures consequently destroyed : the ramifications 
of the lobed oranclies, however, arc completely exposed, so that' 
they can be traced throughout. But a considerable number of 
the terminal twigs remain imbedded in the shell, and are distinctly 
seen through the inner transparent layer. 

The jiuncturmg of the walls of the cavities of this species is so 
strong that it may be seen even with the naked eye ; and they 
arc likewise penetrated with numerous small orifices for the 
passage of the iiiiiiutc twigs which come from the underside of 
the lobes. Whether similar twigs pass from the upper surface 
I have not been able to determine, on account of the destruction 
of the external portion of the shell. Those from the lower sur- 
face puncture the innermost layer of the valve ; and as pearly 
matter has accumulated ai'ound each orifice, the inside of the 
shell IS ornamented with nunicitms clusters, corresponding to 
the lobes, of minute pearl-like points, the beauty of which has 
probably led to the preservation of the shell. 

r. hulbosa. PI. XII. fig. 10. 

Sponge composed of a few large, irregularly shaped, and 
somewhat depressed lobes, occasionally inclining to square, but 
always more or less rounded ; united by a slender stem mostly 
flattened and variable in form : papillae not large, few, penetrating 
the surface of the matrix without order ; apparently not more than 
one or two from each lobe. Siliceous bodies of the surface like 
those of T. cactoidesy but a little less. In addition to these bodies 
the surface is provided with triradiate and quadriradiate spicula, 
the rays, measuring 2 ^'^ long, are straight, diverge 
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at various anules^ and each tapers gradually to a tine point ; at 
the place of junction there is generally a alight swelling. 

Several individuals of this species arc buried in the specimen 
of Tridacna gigas so often mentioned. In some of them the lobes 
attain a great size, measuring half an inch in diameter. The walls 
of the chamber are much more minutely punctured than in T, 
cactoiih^s ; and in one of the specimens examined the spicula differ 
from those above described. In the specimen alluded to they are 
multiradiate mid triradiate of a peculiar charactiM*, the latter, 
PI. XIII. fig. S, having one of its rays cut short — little more 
than a squarish tubercle indicating the point of union : the other 
two rays bend from each other rather abruptly near the middle 
and afterwards taper gradually to fine jioiuts. The multiradiate 
spicula, PI. XII. fig. 11, are about three time.s the length of 
the nodulous bodies, and are rare and very romplicatcd : they are 
formed of two whorls of six or more rays each, the whorls bemg 
placed rather near together on a central axis which is much pro- 
duced at the ends; the rays are straight, and, tapering gradually 
to shaiT) points, have generally a rounded swelling near the ex- 
tremity. 

1 have not yet been able to determine wlnithcr the specimen 
]>rovided with these curious spicula is distinct or iiot^ though I 
am inclined to believe that it is. 

EXPLANATION OF PLATES XII. XIll. XIV. and XV. 

PtATE XII. 

Fty. 1 . A portion of the surface of Clioua celata as seen in the compressor, 
magnified about 400 diameters, exhibiting crystalline bodies. 

— 2. Large rrystullinc bodies from the same more highly magnified. 

— a. Small crystalline bodies also from the same, highly magnified. 

-2- 1. Chambers of C. lobata exposed by removing the surface of the ma- 
trix : — one lialf larger than nature. — a, papillary punctures. 

— .*), 5. Portions of C. dendritica four or five times the size of nature, ex- 

hibited as seen through the tianspurent substance of the inatriz. 

— 6, 6. Spicula of C. purpurea much enlarged : a, a spiculum still more 

highly magnified. 

— 7, 7. Spicula of C. rhomhea much enlarged, 

— 8. Ditto C. lobata ditto. 

— 9. Ditto C miUepum'tata ditto. 

10. fi, Crystallino nodulous bodies from the surface of Thoosa hulbona y 
by triradiate and quadriradiate spicula from the same. 

— II. Multiradiate spicula fiom the surtace of Thoona bullosa V «, an end 

view of a spiculuni ; by ono of the ra)s more highly magnified. 

Plate XIII. 

^ Fig. 1. A purcioii of the brandies and tcimiiial twigs of Thoosa coctoides of 
the natural sixe. 

— 2. (iy A poition of the siiifaco of the same niagiiified about 200 diame- 

ters, exhibiting nodulous iiystolline bodies; A, two of these bodies 
mdre highly magnified. 
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Fig. 3. The branched chambere of Cliona celata exposed by Ihe removal of 
t)ie surface of the matrix . a, papillary puncture!^ 

— 1. Spicula of C. celata much enlarged. 

— 5. C spinoha ns seen through the triuispnrent matrix, magnified two 

times. 

— 6. A, portion of the suiface of the matrix exhibiting the papillary punc- 

tures . — natural size. 

— 7. Spicula of C. spinosa much enlniged. 

— 8. Triradiate spicula from the surface of Thoosa hulpomt 

PlKTE XIV. 

Ftg. 1. Chambers of C. gorgonioides exposed by the removal of the surface 
of the matrix, a little enlarged . a, papillary punctures. 

— 2. C. Fryeri as seen through the transparent matrix; one half en- 

larged. 

— 3. Surface of the matrix of the same, exhibiting the papillary punctures. 

— 4. A series exhibiting the development of C. Fryeri considerably en- 

larged : c, represents the first stage ; e, d, e, /, the succeeding 
stages. 

— .'r Spicula of C. Noi thumhrica much enlarged. 


— G. Ditto C gorgonioides ditto. 

— 7. Ditto C. gracilis ditto. 

— 8. Ditto C. Uowsei ditto. 

■ — 9. Ditto C. Fryen ditto. 

— 10. Ditto C. Canadensis ditto. 


Plate XV. 

Fig, 1, Chambers of C, corallinotdcs exposed by the removal of the surface 
of the matiix . <i, papillary punctures. 

— 2. Spicula of C. coralUnoidcs much enlarged. 


3. 

Ditto 

C. radiata 

ditto. 

4. 

Ditto 

C, den (hit tea 

ditto 

.5. 

Ditto 

C. msidiona 

ditto. 

6. 

Ditto 

C. quadrat a 

ditto. 

7. 

Ditto 

C, labyi inthica 

ditto. 

8. 

Ditto 

C. cervina 

ditto. 

9. 

Ditto 

C. Alden 

ditto. 

10. 

Ditto 

C Tiodo’ia 

ditto. 

11. 

Dirto 

C. muscoides 

ditto. 

12. 

Ditto 

C. vaslijica 

ditto. 

13. 

Ditto 

C. angulata 

ditto. 


XXXVII. — On the Mode of Growth in Calothrix and allied 
Genera. By John Kalps, M.Il.C.S., Penzance*. 

In my former communication I remarked that in Oscillatoria the 
division of the lilament is accompanied by that of its sheath, 
whilst in Microcoleus the sheath is so inflated as not to interfere 
with the process of division. I shall now endeavour to prove 
that the appositioruil branches in iJalothrix and other genera are 
the results of modiflcations of that mode of division which we see 
in Oscillatoria and Mtc^ocole^is 

• Read before the Botanical Society of Edinburgh, 8th March, 1849. 
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In Scytonema, Calothrix, Arlhronruia, &c. the sheath is some- 
what cartilagiftoua and closely surrounds the contained filament. 
As its texture is comparatively firm, it admits only a slight degree 
of dilatation : it neith(*r separates as in Oscillaforia, nor allows 
the bundling of the filaments as in Mia'ocolens. 

In all these genera the strueture of the filament, irrespective 
of the sheath, is alike, and consists of a single, longitudinal scries 
of disciform eells which are often confiiient or have indistinct 
dissepiments. 

If a specimen of Calothnx or (Jcmocolens be examincil we may 
frequently observe, especially near the extremities of the branches, 
short separated portions of filaments in every respect similar to 
those which sometimes occur in OsciUatoria. At first such a 
portion is separated from the original filament by a sliort in- 
terval ; but as there is no division of the sheath and both portions 
continue to elongate, they are soon in contact again. In the act 
of passing each other the extremities sometimes become atte- 
nuated. In this state the filament looks us if it had divided 
obliquely, and the upper portion beco'ming impacted between 
the filament and llie sheath present the ap})edran(‘e of a branch. 
From this explanation it will b(^ evident that the branches in 
these genera are produced, not by an adhesion of other fila- 
ments, but by a dislocation of the filament itsidf. 

Both portions continue to elongate upwards, and branches are 
thus repeatedly formed by dislocation. The upper portions or 
branches, however, always retain their original advantage and 
extend beyond the trunk. This fiict seems to me a strong proof 
of the correctness of the view I have given, for it could scarcely 
be constant if the branches originated in any other manner. 

The frond or sheath is itself truly branched or divided in the 
ordinary way. Sometimes, as in Calothrii, it is forked as soon 
as the upper portion becomes impacted, and the plant presents no 
peculiarity to the eye in its mode of branching except that the 
branches at the base arc not united to the trunk. 

In Canucoleus the branching of the slicath does not occur at 
the same spot as the dislocation of the filament. Upon this cir- 
cumstance depends the peculiar character of the genus, for after 
the dislocation the inferior portion as it elongates necessarily 
pushes itself up by the side of the superior one. Sometimes the 
filaments are ngniti branched by dislocation before the sheath 
divides, and thus from two to four (or even more) filaments pass 
up aide by side within a coniiiion sheath. Where the aheath 
forks the filatnerits are in general equally distributed between its 
branches. 

From what I have stated it m\\ be seen that in Calothrix and 
Ceenocoleue the dislocated ends pass each other without any 
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alteration of their direction. This is not the case in Sc^tonema 
mijochrouSj which acquires a very diflFerent habit owing to the vari- 
ation in the direction of the dislocated extremities. In that plant 
tlie new ends are curved towards the same side of the sheath ; 
they do not pass each other, but issue from the side together and 
at right angles to its axis. As both portions encounter emial 
resistance they elongate equally, and consequently the branches 
are said to be in pairs. Sometimes the dislocation docs not take 
place until after a loop has been formed by a lateral protru- 
sion. Occasionally also the dislocation occurs without any cur- 
vature of the newly formed ends, which then pass each other as 
they do in Calothrix; but this rarely hapjKins except in the case 
of lower or basal dislocations. The presence in the same speci- 
men of both modes of branching proves that they depend on 
modifications of the same law, notwithstanding their very dif- 
ferent ajipearance. 

Calothrix mirahilis presents another variation in the direction 
of the dislocated ends. At first sight the mode of branching 
appears similar to that of Scytonema myochrous, and different 
only m haying more frequent divisions; but closer examination 
detects an essential difference. The filament indeed separates 
as in Calothrix and the ends pass each other; but instead of 
remaining within the same sheath, they immediately pass out 
obliquely in opposite directions ; consequently as both portions 
are free and continue to elongate, they seem merely to anasto- 
mose by cohesion at the convexities of their sheaths. As this 
plant divides at short intervals, it has the appearance of intricate 
network. 

In Rivularia also the branches are the result of dislocation, but 
m that genus a globule is formed at the base of the branch at 
the time of dislocation. 

A similar globule is present in the lower branches of some 
species of Calothrix and C^mocoleus) in these however it is 
usually developed only after the impaction of the branch, but 
sometimes during the division of the filament. If the lower 
portion of the filament elongates and passes the vesicle, its ap- 
pearance does not differ from one formed after dislocation. If 
the lower portion ceases to grow at the time of division, the plant 
is like a simple filament here and there intemipted by a vesicle 
or sporangium. 

In this group, however, the branching of the filament is not 
invariably accompanied by dislocation : m Stigonema I believe 
it never occurs, and even in Scytonema I have seen some species 
allied to myochrovB in which the branches were apparently pro- 
duced in the usual manner by lateral protrusion without inter- 
niption of (xmtinuity. 
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XXXVril. — Additions to the Fauna of Ireland, By William 
Thompson, Esq., Pres. Nat. Hist, and Phil. Society of Belfast. 

Birds *. 

*^1. Kentish Plover, Charadrius CantianuSy Latham. 

'fhree wcie killed in August last in Belfast buy. I subsequently 
learned from Robert J. Montgomery, Kaq. that two were shot in 
Dublin bay in the autumn of 1846; one of which, procured by that 
gentleman, was kindly sent from Dublin for my inspection. 

2. Tcmniinck^a Stint, Tringa Temminckiiy licisler. 

A bird of this species, as I am informed by R. Chute, Esq., was 
sliot near Tralee at the end of January 1848. 

Mollusc A. 

1. BuIUpo pratnosay 

A dead specimen was obtained by George Barlec, Esq , by dredging 
on gravelly mud in Birterbuy bay in May 1848, at a depth of Irom 
twelve to fifteen fathoms. 

2. Bulla \ acuminata y Brug. not Sow.,^’ Phihppi, Moll. Sicilia*, 
V. i, 122. t. 7. f. 18. 

Procured with the last, and also at Arran off Galway bay, at a 
similar depth by Mr. Barlec. About the same time (May 1848) 
Mr. Mac Andrew’s dredge brought up a dead specimen between Pen- 
zance and the Old Head of Kinsale. He also took the species in 
sixty fathoms Mater on sandy mud, about fifteen miles off Mizzen 
Head (the nearest land), and in Bantry bay. 

3. Bulla mammillata, Phil. Moll. Sicilia?, v. i. 122. t. 7. f. 20. 
Procured on the coast of Galway in 1848 by Mr. Barlee. 

4. Or bis foliacevs, Phil. 

A specimen was brought up at the same time with the last off 
Mizzen Head. 

5. Styhfer Twrtoniy Brod. 

Mr. Jeffreys informs me that his collection contains a specimen of 
this shell from Dublin bay. 

6. Rissoa abyssicola, Forbes. 

Procured at the same depth and on the same ground as Bulla acu- 
minata off Mizzen Head. 

. 7. Rissoa fulgiday Mont. (sp.). 

Taken about the roots of sea- weed at low- water, Birterbuy bay, 
by Mr. Barlee. 

* Correction,— For Porphyria hyatinihhuSy noticed in the * Annals,’ 
V(d. xvlii. p. 311, read Oallinula marthnicat Gmelin, of which species, Mr. 
R* Chuto writes to me, he has now ascertained his specimen to be. 
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8. “ Eulima nitida [Melania), Ijam Phil. Moll. Siciliie, vol. i. 
p. 157. t. 9. f. 17, and vol. ii. p. 134. 

Obtained by Mr. Bailee on the coast of Galway in 1848; accord- 
ing to a communication received from Mr. .Jeffre)8. 

9. Fusus SaLini, Gray. See Alder’s Mull. Northmnb. p. (14. 
Mr Jeffreys possesses this species fi(^m Dublin bay. 

10. Trichotrupis borealis, Brod, and Sow. 

A specimen was tound among a quantity of old and worn bivalve 
shells, dredged from twenty-five to thiity-fi\e fathoms outside the 
entrance ot Belfast bay in July 1848, and sent to me by Mr. Hynd- 
man. Mr. Barlec obtained the species in the summer of this year 
on the coast of Guhvay. 

11. Naiica sordida, Jjiim. 

From Dublin bay, in Mr. JeffreysV cabinet. Dredged off Dingle 
bay and Baltimore harbour by Mr. MacAndrew. 

12. Chiton Hanleyi, Bean ; Tliorpi*, Marine Conch, p. 263. f. 57. 
Dredged off Airan islands, co Galway, by Mr Barlee in 1848 : — 

Mr Jeffreys. 

13. Ervilia castanea, Mont. (si>.), Forb. and Haul Brit. Moll, 
vol. i. p.3ll. t.31.f. 5, G. 

Procured with the valves united on the coast of Galway by Mr 
Barlee in 1 848. AH previous specimens obtained on the British coast 
(off Cornwall and the Scilly islands) were but single valves, according 
to the work jiarticularly referred to for this species. 

14. Nucula Pohi, Phil. 

Mr. MacAndrew informs me that he dredged “ some very young 
.shells in May 1848 near thp Nymph Bank at from fifty to sixty fa- 
thoms, and about as many miles from the Old Head of Kinsalc on 
the course from the Land’s End. In June, similar specimens were 
dredged from forty fathoms between Mizzen Head and Cape Clear, 
about twenty miles off the land.” 

15. Galeomma Turtoni, Sow. 

An imperfect valve was dredged from the Nymph Bank hy Mr. 
MacAndrew in 1848. 

16. Aactdia viryinea, Forb. and HanL Brit. Moll. vol. i. p. 33. 
pl.C.f.2. 

I have observed a few individuals of this species on the north-east 
coast. I doubt its identity with the A, viryinea^ Mull. Zool. Dan. 
vol. ii. p. 12. t. 49. f. 4, to which it is referred ia the work quoted. 

17. Aplidium fallaxy Johnst. in Loud. Mag. Nat. Hist, vii, 15. 

f. 4. 

Found by me on the north-east const several years since. 
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18. Botrylloides rubrum, M.-Bdw. Mem. Asrid. Comp. p. 88. 
pi. 6. f. 3 ; Porb. and Hanl. Brit. Moll. vol. i. p. 24. 

From the middle of February last, and during 8[)ring, this hand- 
some species was commonly thrown ashore at Cultra, Belfast bay, 
its bright colour often rendering it quite a conspicuous object among 
the ordinary rejectamenta of the waves Its attacluncnt to plants 
which grow within a few fathoms of depth denoted its being an in- 
habitant of comparatively shallow water. The largest mass which 
came under my notice (brought to me hy Mr Wm. Patterson) was 

inches in length, 1^ inch in breadth, and ^ inch in thickness at 
the thickest portion ; weight 4 of an ounce. It was adherent to se- 
veral of the narrow leaves of Zostera marina, which are about ^ of an 
inch in breadth, and to these only. The gelatinous mass was red- 
dish brown ; the systems of animals of a brilliant orange-red. It 
agreed in all respects with the description and figure of M. -Edwards. 
The variety in the ramification of the systems of animals through so 
large a mass was extremely beautiful, resembling an elegant pattern 
done in lace-work. 

A plant of Halidrys siliqxiosa dredged from five fathoms in Belfast 
bay on the 3rd of April (kindly sent to me by Edmund Getty, Esq.) 
contained several masses of Botrylloides Tliey were all of a very 
pale grayish gelatinous colour , the systems of animals m some, more 
irregularly disposed than in B. rotifera, as figurod by M. -Edwards, 
were whitish , other8.di8posed like B. rotifera were buff, others again 
disposed precisely like B. rubnm were orange. Some tadpole-like 
larvae as figured by M. -Edwards (pi. 4) were observed. 

B, rubrum has hitherto been recorded as found on the coast of 
Normandy (M,-Edward8) and at Falmouth (Alder) only 

I cannot leave the subject of Mollusca without acknowledging the 
great kindness and liberaiity of Mr. MacAndrew and Mr. Bailre, who 
have this year, as well as on former occasions, when dredging on 
the coast of Ireland, hastened to supply me w ith lists of the rare 
species obtained, together with other interesting matter on the sub- 
ject. To Mr. Jeffreys also I am indebted for a list of the rare Irish 
species in his unrivalled collection of British Mollusca. 

ClUJHTACEA. 

1. Htppolyte pandaliformis, Bell. 

On examining two specimens of an Hippolyte some months since, 
which had been dredged in Belfast bay, I could not identify them 

* Boirylloidei albicunn, M.-E<lw. Obaerv. Aacid. Compos, p. 38. t. 6. f. 2 ; 
Forb. and Hanl. Brit. Moll. vol. i.p. 24. t. A. f. 8. 

As m the work last quoted this species is noticed as British only from my 
record of its being obtained on the coast of Down (on that of Normandy 
alone it had previously attracted attention), 1 may here state, that in 
the month of January lasc, 1 observed it on various species of Fuct on the 
shore of the island of Islay. Scotland. It was remarkably fine on the broad 
leaves of Fucut serratut^ which there attain 4 inches in breadth. On these, 
this Boirylloidet formed large masses 3^ inches in diameter, and was very 
beautiful, owing to the ramiheations of the series of animals ofa whitish hue, 
faintly tinged with pink, through the dull coloured gelatinous mass. 

Atm. Mag. N. Hist. Ser. 2. Vol. iii. 23 
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with any described species* They were submitted to Profesaor Bell 
for the use of his work on the British Crustacea, and proved to be 
of a species that he considered new, and of which he had just drawn 
up a description under the name of H. pandaliformis, ** This name *' 
(he observed) “ suggested itself from their leading to the typical 
Palscmons through Fandalus a peculiarity of structure which had 
also attracted ray attention. 

2. Idotea acuminalum, Leach ? 

Among Crustacea kindly sent from J3ublin for my inspection by 
R. Ball, Esq. were two individuals of an Idotea 10 lines m length, 
very distinct in form from our three common species, the /. pelagica, 
I. entomon and I. astrum of Leach. They wore purchased of Mr. 
M*Calla, but on what part of the coast taken was not stated. I mark 
the species with doubt on account of Leach's only specimen in the 
British Museum, with which they were compared, being in a bad 
state of preservation. The /. acuminatum was first noticed in the 
British Museum catalogue of Crustacea, p. 95 (published in 1847), 
as among Dr. Leach’s inedited species. He obtained it on the coast 
of Devon, and called it in his MS., Leptosoma lanci/er. 

8. Calig^is Nordmanni, Edvv. Hist. Crust, vol. iii. p. 455 ; and 
Atlas, Cuv. licg. Amin. pi. 77. f. 1. 

I took several sjjecimens of this fine Caligus alive on a sun-fish 
(Orthagoriscus mola) captured on the coast of Antrim in September 
1848. They weie all adheient externally to the skin of the fish on 
different paits of the body. When living they were marbled over 
with grayish lilac of daik and light shades. 'I'his species was erro- 
neously included in a paper published in the 20th vol. of the ‘ An- 
nals,' p. 248. The name C. Mulleri being substituted there for C. 
Nordmanni will make all correct. Two others noticed in the same 
page require the following correction, according to Dr. Baird, who 
then kindly assisted in determining them, but has since given the 
subject a more rigid examination. 

Caligus vespu shoultl be CaL Strotnii, a species since described by 
Dr. Baiid in the Report of the Berwickshire Naturalists' Club for 
1847, p. 259*. 

Caligus sturionis should be Cal, rapax, Edw. Hist. Crust, vol. iii. 
p. 453, pi. 38. f. 9. 

Anpteuda. 

1. Planaria fieacilis, Dalyell, Observ. on Planarias, p. 5. f. 1, 2. 

April 14, 1848. I found at Cultra, Belfast bay, two Planaria of 
this species adherent to the under side of a stone between tide-marks, 
and brought them home in sea- water to be observed at leisure. When 
fully extended they are 6 lines long, and at the head 2| broad, be« 
eoming thence gradually narrower. Eyes commencing at the dis^nQe 
of a line from the anterior extremity of the body ; all extremely Ca- 
nute, but differing in size ; disposed irregularly in a somewhat 
centic form on either side a transparent circle. The vessels 

• [See aUo Annals, vol. i. Ser. 2. p. 396.] 
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the centre of the body are prettily ramified like these of the ^enus 
Gloseiphonia , as represented by Moquin-Tandon (Monog. Hirudi- 
n6es, pi. 14, 2nd edit.). Outside this central, distribution of vessels, 
the body to very near the margin is most minutely and beautifully 
ramified all over ; — the whole worm presenting the appearance of 
a Glossiphonia "set” — in jewellers' language — in the centre of a 
Planaria, which broadly expands on every side. 'I'his appearance is 
literally " shadowed forth,” in Sir J. Dalyell’s figure 2. The colour 
of one of my specimens which lived in a phial of sea- water, changed 
about once in thirty- six hours, for twelve days, was during the time 
transparent, with the central Glossiphonia- like vessels whitish ; the 
ramifications outside them reddish lilac. 

The motion of these Planari<e is "very rapid, smooth, continuous 
and even,” as Dr. Johnston describes that of the Plan, suhauriculata 
to be (Loudon’s Mag. Nat. Hist. ix. IG. f. 2), and with which spe- 
cies I cannot but consider the P. flesilis identical. The differences 
set forth in Dr. Johnston’s diagnostic characters of the two, are, that 
the body of P, flexilis is " semicircular in front,” that of the other 
" obtuse and, that the intervening space between the eyes is like 
the rest of the body in P. ftexilis, but, that " a clear circular spot to 
each of the two clusters of eyes ” exists in P. suhauriculata. The 
individuals examined by me are occasionally obtuse, and occasionally 
semicircular in front, and present themselves exactly of the forms 
represented by both authors, as well us in innumerable other shapes. 
Tne position of the eyes is the same in both the supposed species ; 
the " clear circular spot ” to each cluster may either have escaped 
being recorded by Sir J. Dalyell, or possibly may not have existed 
in his specimens ; — mine have both clusters of eyes within one trans- 
pvent circle. On full consideration of the dcscrijitions and figures 
of P.flerilis, Dalyell, and P. suhauriculata, Johnston. I cannot — 
although it is opposing my ignorance to Dr. Johnston’s knowledge 
of the’ subject — believe the species to be distinct. My specimens 
agree about equally well with both species*. Further, it may be 
remarked that my specimens have presented the form of Polycelis 
Quatrefages (Ann. Sci. Nat. tome iv. pi. 3. f. 8 — 1845), to 
which they seem nearly allied : the eyes are just as represented in 
the highly magnified fig. 9 of that species. It was obtained by 
M. Quatrefages on many parts of the coast of Sicily. The P. flexilis 
was procured in the Firth of Forth, and P. suhauriculata in Berwick 
bay. 

2. Bupkronna foliosay Aud. & Edw. Hist. Nat. da Littoral dela 
France (Annelides), p, 126. pi. 9. f. 1-4. 

Aug. 26, 1844. A very handsome Aphroditej-looking species f, 

* Having written my friend Dr. Johnston on this subject and requested 
hli opinion, he replied “On a re-examination of the two Planaritp 1 find 
mstinotion attempted to be made between them too fine and uncertain, ' 
BO that 1 am forced to agree with you in the propriety of uniting them in 
one speries/' 

f It ii not however of the family Aphrodiuent^ but of the Amphinowieftt 

^ 23* 
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dredged today by Mr. Hyndman off Castle Chichester, Belfast bay» 
was brought to me. It was taken about a mile from the shore on 
shelly ground in from six to ten fathoms water. Being soon after 
capture sent to Dr. Johnston, it proved as new to him as to myself, 
and was left at Berwick for him to notice until lately, when in con- 
sequence of his having ceased to study the Annclides it waa returned 
to me. Professor Allman then kindly undertook its examination and 
determined it to be this Euphrosina. The specimen is an inch in 
length , the size attributed to the species by M.-Edwar’ds. Two 
others diflFering only in being smaller were last year purchased by 
Mr. R. Ball (of M‘Calla), but it was not stated on what part of the 
coast they were procured. I'his is the first record of the genus Eu- 
phrosina inhabiting the British seas. M. -Edwards’s specimens were 
taken on oyster-banks in the two neighbouring localities of St. Malo 
and between Granville and Chauscy ; in the latter locality, a league 
and a half from the shore, and at the depth of fifteen fathoms. 


'' Octohothrium (?) Merlangiy 

{Octostoma Mprlangi, Kuhn )/^ Nordmann, Mikrogr. Bi(‘t. p. 78. 

pi- 7- 

Specimens of this parasite wcic found attached to the gills of 
whiting {Gadvs Mei'langua) in Ajinl ; to those of the hake (Gadus 
Merlucius) in May , and to those of the pollack (Gadus Pollachius) in 
October 1837, by Dr. Bellingham of Dublin, in the market of which 
city the fish were purchased. The specimens are mostly about 4 lines 
in length. The genus has not before been noticed a.s found m the 
British seas. 

Zoophytes. 

1. Gorgonia verrucosa, Linn., Jolinst. Brit. Zooph. 

The first Gorgonia of any species which I have seen from the coast 
of Ireland, was a iiortion of G. verrucosa sent to me ni March last 
by Mr. R. Ball. The specimen was procured at the island of Lam- 
bay, off the Dublin coast, and taken to Mr. Warren by the man who 
found it on account of the size (18 inches from base to extremity of 
branches), he having never seen any so large before*. 

Edw. Along with the Euphrosina^ a singular new species, of 
which Di. Johnston constituted the genus Spinlher (5'. onUcoides)^ was 
taken , it is included in the former family. 

r * erroneously culled Gorgonia flahellum in the published 

list of donations to the Dublin University Museum, Dec. 1848, p. 8. A 
spedmen of G, flahellum with the root attached was brought up in a trawl- 
fathoms depth off Bangor, Belfast bay, last summer, 
by Mr. Hyndman, who judiciously considered it a foreign specimen. That 
It had for some time been a denizen of our seus was however evident from 
, the native productions which were attached, such as Crisia ehurnep Cellu- 
lana cilxaia ; Granlia compressa and G. ediata ; Setpula triquetra, with 
small portions of Confervte and other native Algae. This Gorgonia was 14 
inches in height and -the same in breadth. 
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2. Alecto major y Johnst. Brit. Zooph. p. 281, 2iid edit. 

Adherent to old bivalve shells dredged outside the entrance of 
Belfast bay, from the depth of twenty-five to thirty-five fathoms, in 
July 1848, and sent to me by Mr. Hyndman. 

3. Alecto dilntanSy Johnst. Brit. Zooph. p.281. 

With last. I had previously noted this species or form — for I do 
not feel altogether satisfied respecting the specific distinctness of 
A major and A, dilatans — as observed with other deep-water zoo- 
phytes on a stone dredged from forty fathoms off Whitehead, county 
of Antrim. Its three branches render this specimen more elegant 
than any of those figured by Johnston. 

4. Lepralia fumplex, Johnst. B. Z. p. 305. 

I find this very fine and well-marked species on old bivalve shells, 
Modiola vulgaris, Pecten opprcularis, &c., dredged on the same 
occasion ns Alecto major. 

6. Lepraha Hyndmanniy Johnst. ? B. Z. p. 306. 

As last. Marked with doubt on account of the specimens being 
much worn. 

6, Lepralia annulata, Fabr. (sp.), Johnst. B. Z. p. 313. 

As last. 

7. Lepralia Peachit, Johnst. B. Z. p. 315. 

As last. 

8. Lepralia innominata, var. ? Couch (description, not figure), 

Johnst. B. Z. p. 319. 

As last. 

9. Lepralia Balliiy Johnst, B. Z. p. 321. 

As last. very distinct species. 

J.O. Lepralia trispinosay Johnst. ? 

As lost. Agreeing with the description (Brit. Zooph. p. 324, 2nd 
edit.) better than with the figure, in the aperture being ** small and 
circular," &c. 

11. Lepralia coccinea, Abilgaard in Miill. Zool. Dan. vol. iv. p. 30. 
t. 146. f. 1, 2 ; Johnst. Brit. Zooph. p. 322. pi. 57. f. 2, 8, 

2nd edit. 

Adherent to a stone dredged from five fathoms at Donaghadee in 
Aug. 1848. This species is distinct from the L, coccinea of the Ist 
edit. British Zoophytes, and is called L. unicornis in the 2nd edit. 
I notice it here, as the variety (}. only (L. appensa), is recognized as 
Irish in the last-named work. 
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XXXIX. — The Mtisci and Hepatica of the Pyrenees, 

By Richard Spruce. 

[Continued from p. 293.] 

Uernicycluin 2. Acrocarpi, 

Tribus 9. BARTRAMiACKiE, Bryol. Europ.- 
IG. Bartramia, Hedwig. 

§ 1. (= Bartramia, Bridcl.) 

117. B. stricta, Brid. Mant. Muse. p. 116; Br. Europ. Bar- 
tramia, t. 1. 

Hab. P. or. in Pyrenseis et Monte senrato Hispaniae, anno 
1803 ” (Bridel, Br. Univ. 2. p. 45) ; Concanipa, etiam au montant 
de Bouton d Bellegarde (Arnott !). 

118. B. gracilis, Floerlcc in Schrad. Bot. Journ. 1799; M. P. 

100 . i?. Oederi, Swartz ; Br. Europ. /. c. t. 3. 

Hab. Zi_a in rupibus umbrosis, baud iufrequens. 

119. B. ithyphylla, Bnd. Mant. Muse. p. 116 ; Br, Europ. /. c. 
t. 2;M. P. 101.‘ 

Hab. Yj 2 -h in rupibus graniticis terra obtectis. 

120. B. pomiformis, Iledw. Sp. Muse. p. 164; Brid. Europ. 
/.c. t.4; M. P. 102. 

Hab. Z ]__3 in unibrosis, terrestris ct rupestris. 

Var. ermpa, M. P 103. Bartramia crisim, Sw. Muse. Suec. 
p. 73. Hab. in rupcstribus priecipue subalpinis. 

121. B. Hallenana, llcdw. Muse. Frond. 2. t. 40; Br. Europ. 

/. c. t. 6 ; M. P. 104. * 

Hab. Z 2_3 ad rupes in regione sylvatica superiore. 

* 

§ 2. (= PniLONOTis, Bndel.) 

122. B. calcareq, B. et S. ! Br. Europ. /. c. p. 19. t. 10 ; 
M. P.105. 

Hab, Zi _3 P. occ. et c. in solo calcareo secus ripas rivulorum 
vel m scaturigmosis calcareis. GHos ; Gave de Combascou, &c. 
Tourmalet et Cirque d'Arhizon (Philippe !). 

t 9 ^^'m ^ *106^”^' Europ. 

Hab. Zo_4 in huniidis. 

124. B. marchica, Hedw. Muse. Frond. 2. t. 39 (sub Mnio ) : 
Br. Europ. ! /. c. t. 8. - 

Hab. Z,-a P. f>cc. Vaildede BSo8t,BtcTi]is; P. c. B.^de-Bigorre, 
sur la route de Toulouse, fertiiis (Philippe !). 
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Tribus 10 . Ureade^b^ Br. Europ. 

17. Catoscopiurrij Bridel. 

125. C. nigrituiiiy Dicks. Cr. FasC. 3. p. 9 (sub Bryo) ; Br. 
Europ. Catoscop. (cum icone) ; M. P. 99. 

Hab. Zj P. occ. Mont Lize, m paludosis secus nvulos. 

Tribus 11 . Georgiaceas. 

{Tetraphidea, Br. Europ.) 

18. Georgiay Ehrh. Hann. Magaz. 1780, p.931. 
{TetraphiSy Ilcdw: Fund. Muse. 2. p. 87.) 

12G. G. pellucidoy L. Sp. PI. p. 1574 (sub Mnio). G. Mne- 
mosyiLC, Ehrh. 1. c. ; C. Mucll. Synops. Muse. p. 182. Tetraphis 
pelluciday Hedw. ; Br. Europ. Tetraphis (cum ic.) ; M. P. 819. 
Hah, Z(,_a ad ligna putrida. 

127. G. Browniana, Dicks. Crvpt. Faso. 4. p. 7. t. 10. f. 6 
(sub Bryo); C. Miiell. Synops. Muse. p. 181. Tetrodontium 
Broivnianum, Schwgr. Suppl. 1. 128. 

Hab, Z^ P. c. locis occultis ad rapes arenaccas, &c. prscprimis 
ferro oxydatas : rara ct semper Cnmpylostelio saxicola consociata. 
Labassire, V, de Castelloubon. 

Tribus 12. Bryaceje. 

{Bryacea et MiehchoferiecBy Br. Europ.) 

19. Mielichoferitty Hornsch. et Nces. 

128. M. nitiday H. et N. Br. Germ. P. 2 . § 2 . p. 183. t. 41 ; 
Br. Europ. ! Mkhchof, (cum ic.) ; M. P. 98. 

Hab, Zi^ P. occ. ct c. ill rupibus argillacco-schistosis, locis 
Gorge de Cautercts ct Port de Benasque, P. or. Crabhc (Arnott !) ; 
in convallc Eyngs (Montague, I, c.) ; in valle de Lio (Thomas m 
Br. Europ.). 

20, Bryum, Dillcnius. 

§ 1. (= Stenodryum, Wils. in litt.) 

129. B. pyriforme. It, til. (sub Mnio); Br. Europ. Bryum, 1. 18. 
Hab. Zi rep. P. c. locis route de Bagnhes a Gazos ct bords de la 

route de Toulouse, ubi invenit am. Philippe ! 

$ 2. Elonqata. 

180. B, acuminatum, Hoppe ct Hsch. Bot. Zeit. 1819, p. 94 
(sub Pohlia) ; Br. Europ. I 1. c, p. 21. t. 6 ; M. P. 107. 

Hab. Z 9-4 in rupibus terra obtectis Pyr. centralium. Esquierry. 
Lac (PEspingo, En montant au Lac Lchou (Philippe !). 

Var. minus, Br. Europ. I, c. ; M. P. 108. Pohlia minor, 
Schleich. ; Schwgr. Suppl. t. 64. — Hab. ad viarum cavarum la* 
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tera in regione aylvatica. P. occ. Gorge de Cauterets; Pont 
(TEsjmgric, P. c. Chaos de Gavaraie, 

Florescentia baud semper monoica ; nonnunquam hermapkrodita eat, 
et m tall re stcrilis; quandocunquc autem dwica invenitur tunc ple- 
rumquc fertilL^ ! 

131. B. pohimni'jihniiiy II. ct II. Hot. Zcit. 1819, p. 95 (sub 
Pohim ) ; 13r. Europ. ! /. c. p. 25. t. 8 ; M. P. 109. 

Bab. terreatre in abiegnis )u\ta pontcm diet. d^Espngne, 
Var. curvisefam, Hr. Europ. /. c. Pn/ilui curmseta, H. ct H. 
1. c. p. 98. — Hah. Z^-^ V. de Combascou, Esquierry. Pori de 
Benasque. In V. or. locia Mf. Cah?gouet Vallee d^Eynes detexit 
cl. Arnott ! 

132. B. elongatim, Dicks. Crypt. Fasc. 2 . p. 8 ; Br. Europ. ! /. c. 
p. 32. t. 10 .— Var. 1, M. P. 110 

Hab. Z,_., ad \ias cavas, in rupibus terra obtectis, &c., per totos 
Pyrenreos sylvaticos. 

“ Var. 2. folds angustissimis, penstornin mtet'vo perfecto. Ad 
Br. ehmgatum y. macrocarpumy Br. Europ. accedit.^^ M. P. 111 . 
— Hab. ad pinorum truncos carioaoa in monte Crabiovles, 

V’^ar. 3. folds brevioribiis, capsulis longionbus, peristomii in- 
terni ctliis suhnulhs.^^ M. P. 112 . — Hab, circa B.-de^Lnehon in 
sylvaticia editioribus, terrestn*, locig Bats de Sajiist, Lac de Seen- 
ISjOy &c. 

133. B. longicolluniy Sw. Muse. Suec. jip. 49, 99. t. 6 ; M. 'p. 
133. 

Hab. 7 j^ P. c. Ill rupiurn fissuris juxta lacum Sendejn. 

134. B. crudum, Sclireb. FI. Lips. p. 83; Br. Euroj). /. c. p. 37. 
t, 13; M, P. 114. 

Hab. Z,sup -4 lu rupibus inontium hurniliorum, frequens : ra- 
nus in alpcs aseendens [Port de Bhiasque). 

§ 3. Nufani ia. 

135. B. nutans, Sebreb. FI. Lips, p, 81 ; Br. Europ. /. c. p. 31. 
1 . 12 ; M. P. 1J5. 

Hab, Za _4 ad terrain in sylvis, nec non in alpinis. 

13G. B. Liidunquy Sprrng. var. /3. grncile, Bryol, Europ. L c. 
p. 39. t. 14, M. P. 119. 

Hab. Z 4 P. c. Ill viciida niolium glacialiuiu uiontis Crabioules ; 
secus ripas lacus Lehou (Philippe !). 

137. B. aUncans, Wabl. in Web. ct Mohr Ind. Musaei. B. 
Wahlenbergii, Schwgr. ; Br. Europ. /. c. p. 44. t. 17 ; M. P. 118. 

Hab. {forma typtca) Z, ad rivuloruin npas circa Gih}e, P. occ. : 
rarius. 
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Var. ylaciale, Br. Europ. /. c. Brynm glaciate, Schleich. lu 
Brid. Br. Umv. 1. p. 852. 

Hab. Z 4 P. c. iu eodem loco ac B. Ludivign yS. P. or. V. 
d*Eyim (Arnott !). 

138. B. carneum, L. Sp PI. p. 1587 ; Br. Europ. /. c. p. 43. 
t. 10 ; M. P. 110 . 

Hab. Zj P. c. in riviilorum glarcosis circa B.-de-Bigorre : rariiis. 

139. B. Tuzeri, Grev. Scot. Crypt. El. t. 285 , M. P 117. 
Hah. Zo-i ,nf P. occ. in argillaceo-arcnosis circa Fna ct Si. Sever; 

in rupibus ophiticis Stt. Pandelon prope Aq. Tarbidlicas. Auc- 
tumno et verc fructificat. 


^ 4 Jl'LACLA. 

140. B. julaceum, Smith, FI. Brit. p. 13.57 ; 11. ct T. I Muse. 
Bnt. p. 197. t. 28; Schwgr. Suppl. t. 195 ; ]\[. P. 120. 

Hab. Zg P. c. ad rapes humcctas juxtacataractam diet, la Cas- 
cade du Occur : iiusquam alias visum. 

141. B. concinnafum, Spruce in Muse. Pyr. n. 121 : dioicum, 
gi'acilescens, parce ramosum ; caule rarumfue tereti-julaceis ; foliis 
nitidis, erectis, imbncatis, ovatis et ovah-lanceolatis, hreriter apt- 
culaiis, concavis, mtegerrimis vcl sub apice obsolete dcnticulatis, 
angustc areolatis, margiiie plants, uenv cum apice evanido, 

Ilah. Zj P. occ. in rupibus humidiusculis ad viam quie ducit a 
pago Pierrefitte ad opp. Cauterets; P. c. in via cava ad pcdeni 
montis Superha gneres prope B.-dc-Luclion. — In Anglia ud cata- 
ractarn Caldron Snout dictam fl. Tees, inensc Julio, 1813, detexi. 
— Planta ? sola, sterilis, hucusque observata. 

Pusillum, caespitosum ; ewspites in parte iiifcrioii tomento radicu- 
lo90 cohiErcntes. Caulis J-1 une. erectus vcl ascendens. jiilaceus, e 
basi ipsa uno eodemque modo foliosus, ramos nennuUos tcrctcs jde- 
rumquc simplices, inferiores saepius fustigiatos proferens, infenie ru- 
bellus, superne viridis. Folia erecta, mibncata, ovata v. ovali-lan- 
ceolata, apiculo brevi subreflexo, concava, alia basilarihua indexis, 
tnargine ipsa plana, integcrriina, rarius ad a))icem versus obsolete 
denticulata, iiervo percurrente iustructa, e ccllulis clongato-rhom- 
boideis-hexagonisve minoribus curvulis, superne aictius, basi celliilis 
latioribus laxius, arcolata, inferiora paulo longiora fuscescentia, su- 
periora pallide viridia nitida. Flores faminei tenninalea seu pseudo- 
alare8;/o/ia erecta, eiongato-lanceoluta, subplana, interiora minora; 
archegonia eX. paraphyses numerosi, pari longitudine. 

Differt B. julaceum. Smith, statura majori,/o Riorum apice obtusiori 
subtnflexo,nervo ante apicem evanido, areohsque ungustioribus; B.ntro- 
purpureum gemmiparum (= B. (jracilentum Tayl. olim) foltis erecto- 
patulis, hrevioribus, apiculo ohtuso quasi truncate teiminatis, e cel- 
lulis minus elongatis conflatis ; B.Funkii, Schwgr., /o/*/.'? nervo vali- 
diori ei'currente instructis, areolisqvc miilfo major thus, H. Blindii, 
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Schimp., foliis evanidinerviie ; B. semiovatum, Brid.« fbliie nervo croeso 
apicem excedente. 

Obs, In foliorum superiorum axillis nonnunquam adsunt gemmoB 
fasciculatsc (2-9-natE)G) saturate purpurosccntes, folia minuta arete 
imbricata sistentes, iis B. julacei baud absimiles. 

§ 5. Aroentea. 

142. B, argenteum, L. Sp. PI. p. 1586; Br. Europ. L c. p. 78. 
t. 41. 

Hab, Zo~* m ruderatis, muris, &c. 

143. B. Zierii, Dicks. Crypt. Ease. 1. t. 4. f. 10; Br. Europ. 
/. e. p. 29. f. 9; M. P. 122. 

Hab. Z 2-3 in rupibus huraidiusculis. P. c. Lac de S^cuUjo ; 
LabasshCj &c. P. or. Mont Louis (Arnott !). 

§ 0. CiKSPITiriA. 

144. B. pallcjis, Sw. Muse. Succ. p. 47. t. 4 ; Br. Europ. ! /. c, 
p. 68. t. 33 ; M. P. 123. B. tvrbinatum, II. et T. ! Muse. Brit, 
p. 202. t. 29. 

hob. Zi_9 in humidia prsecipiie secus rivulos, frequens. 

145. B. pallescensy Scbwgr. Suppl. t. 75 ; Br. Europ. I L c, 
p. 51.t. 22 ;M. P. 124. 

Hab, Z2— 3 pleruinquc secus rivulos, baud rarum. Les Eaux 
Chaudes ; Chaos de Gavarnie ; Lac Lehou et Pic du Midi (Phi- 
lippe 1)^ &c. In tugurii pastoricii tccto ad latus orientale niontis 
Tourmalet, 

146. B, bimumj Schreb. FI. Lips. p. 83 ; Br. Europ. L c, p. 60. 
t.21. 

Ilnb. Zg P. or. Vallee d'Eynes (Arnott !). 

147. B. ciTvhatum^ II. et H. Bot. Zcit. 1819, p. 70; Br. Europ. 
fast*. 32. p. 8. 1. 11. 

Hab, Z3_4 in humidis grammosis P, c., locis Esquierry et P(/rt 
de Benasque, 

148. B, incUnatumy Sw. Muse. Succ. p. 45 et 96 (sub Pohlia) ; 
Br. Europ. ! Bryum, p. 17. t. 3; M. P. 126. 

Hab, Zi_3 ad terrain saxaque, sed rarius. P. occ. circa Cou- 
tercts, P. c. V, de Lesponne, P. or. Cambridazes (Arnott I). 

149. B, cemuumy llcdvy. Sp. Muse. p. 68. t. 9 (sub Cynan^ 
iodio) ; Br. Europ. /. c. p. 14. t. 1. 

Hab, Zi-4 ad saxa, rarius, P. occ. Oloron, P. c. prope pagum 
Luz ; Pic du Midi a 1800 toisea (Philippe 1). 

150. B, caspiticium, L. Sp. PI. p. 1586; Br. Europ. /. c, t. 34. 

Hab. Z, P. occ. prope Olorony ubi caspitem unicum inveui ! I 

? Var. 7. imbricatum, Br. Europ. /. c. p. 70. t. 35 ; M. P. 126. 
— ^ab. ad muros in valle Campan juxta Ste, Mane, sterile. 
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161. B. erythrocarpon^ Schwgr. Suppl. t. 70. 

Hab, Zj P. occ. supra pagum Juraru^on, in solo arenoso juxta 
rivulum. 

162. B. atropurpureum, W. et M, Ind. Mus. ; Br, Europ. /. c. 
p. 73. t. 87; M. P. 127. 

Hab. Zo-i in muris, ad terrain, &c., vulgatum. 

163. B. alpinum, L. Mant. 2. p. 309; Br. Europ. 1. c. p. 76. 
t.39; M. P. 128. 

Hab. Zy Bup._3 in saxis secus nvulos : fructiferuni juxta thermos 
supra pagum Penticosa Aragoniae, etiam in faucibus diet. Gorge 
dc Lmz et Gorge de Labassere. 

154. B. pseudo triquetrum f Hedw. Muac. Frond. 3. t. 7 (sub 
Mnio) ; Br. Europ. /. c. p. 5 i. t. 24 ; M. P. 129. B. veutricosum, 
Dicks. ; H. et T. ! Muse. Brit. p. 205. t. 30. 

Hab. Zy .up —3 in rupibus humidis, frequens. 

155. B. turbinaturn, Iledw. var. 7 . latifolium^ Br. Europ. 1 1. c. 
p. 65. t. 32; M. P. 130. B. Schletcfiert, Schwgr. Suppl. t. 73. 

Hab. Za—s ad fontes m alpinis. Penticasa ; Lac de SecuMjo ; 
Mt. Maladetta, &c. Vallon d* Arise (Philippe !). 

§ 7, Capii.lahia 

156. B. obconicum, Hornsch. ; Bryol. Europ. ! 1. c. p. 69. t. 27; 
M. P. 131. 

Hab. Z| P. occ. et c. ad muros, baud infrequens. Juramion] 
Bagh; Arreau, &c. Bagnhres (Philippe I). 

157. B. platyloma, Schwgr. Suppl. 1. P. 2. p. 116. t. 76 (non 
Br. et Sch.) ; M. P. 132. 

Hab. Zj P. c. in rupibus humidiusculis prope pagum Pierre- 
fitie. 

This plant agrees closely with Schwaegrichen’s figure and descrip- 
tion above^ited, with the sole exception that the stems are rather 
more elongated. I'hrough the favour of Mr. Wilson I have examined 
specimens gathered in the Canary Islands by Mr. Webb, and named 

Br. platyloma, Schwgr.” by Dr. Montagne : these agree in all cha- 
racters of importance with the Pierrefitte plant. The latter differs 
essentially from the B. platyloma of B. and S. (B. Donnianum, Grev.) 
in the leaves having a broad margin q/’4T-6 rows of cellules (“in sex 
circiter series digestae,” Schwgr. 1. c.). but composed of only a single 
layer ; while those of B. Donnianum have a margin only 2orZ cellules 
in width, but decidedly thickened (“ margine e strato duplici cellula^ 
rum .... circumducta,” Br. Europ.), in other words they are pachy- 
lotnatous but not platylomatous. The leaves of the true B. platyloma 
differ further in being for smaller, rigid, nearly erect, by no means 
“ in comam patulam oongesta ” (as represented in * Bryol. Europeea/ 
but not in Schwaegrichen), the strong nerve running out into a point 
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which equals ^ or ^ of the rest of the leaf, while those of the ' Bryol. 
Europtea ’ plant “ n olFrent ordinaircinent qu*i^e pointe courte, 
formec par le lapprochenient des bords de la feuJne/’ In habit the 
two plants dilfer veiy considerably. 

There is still one doubt remaining, namely whether B, platyloma, 
Schwgr., and B. obconirum, llomich., be merely forms of one and 
the same species. Inhere is some difference in external aspect, and 
the latter has the leaves scarcely marginated^ ymler and, less rigid, 
with a longer-necked, perfectly syrmnctrical and usually more pen- 
dulous capsule. 

158. B. torguescensy R. et S. 13r. Europ. /. c, p. 49. t. 20 ; 
M. P. 133. 

Ilah, Zo-i P. occ. ad terram prope JurafU'on et Cauterets, — 
Circa Montpellier (Arnott !). 

Var. florescentia monoicQ'f M. P. 134. B. fuscescensy nob. 
HI hb. — Hab. Zo_i P. occ. jivopc Bt. Sever in Agro Syrtico, loco 
Landes de Mugnety in terra urenoaa ; etiam in muro prope Oloron, 

( /)cjcr. varietatis.) gregarice. Folia fuscescentia, subpa~ 

tula, siccaiido appressa parmn torltha, elongato-ohovata, apiculata, 
nervo tenul excurrentc cuspidata, concava, baud carinata, 2-3 ccUu- 
larum angustiorum scriebus marginata, apicc denticulato. Flores 
feemtnei constricti, G-8 folii, Flores masculx genimij ormes ad /ceminei 
basin nati, scssiles vel in innovationibns terminales (rarius in plunta 
propria); folia pcrigonialia sub-6, conniventia, cxteiiora ovato-acu- 
minata, interiora minora, late-ovatd, apiculata, anthendia numcrosa 
poraphysibus numerosis sublongioiibus stipata, cumplectentia. Cr/p- 
sula in pedunculo basin versus geinculato arcuatove subpendula, 
elongato-pyriformis, fere clavata, e fuseo purpurascens. Operculum 
convexum, apiculatiim, aurantiacum, niteiis. Peristomium : extern! 
dentes pallidi , internum membrana in processus carina valde pertusos 
apicc attejiuatos, ciliis 2-3-nis appendiculatis inteijectis, fere ad me- 
dium fissa. Annulus latus, compositus. Spora olivaceee. 

I’hc monoicous inflorescence is so constant a character in all the 
individuals from the two localities above-cited, that I angled to sup- 
pose this will prove a distinct species. In the typical form of B, tor- 
quescens, from Juran{,on and Cauterets, the fertile flowers are all 
hermaphrodite, and quite turgid from the numerous antheridia they 
enclose along with the aichegonia. Yet a minute comparison of all 
the otlier parts does not leveal any marked difference in the two 
plants, and 1 jirefer waiting for further evidence before I undertake 
to decide on their being distinct or otherwise. 

159. B. capillarey Hedw. Sp. Muse. p. 182; Br. Europ. /. c, 

p. 60. t. 28. 

Hab. Zo — 4 '^Var. 1.^^ M. P. 135 ( = ii. cnptllarea, Br. Europ.) ; 
in plamtie et niontibus humilionbus, fere iibique ad suxa, &c. 

'' Var. 2. foliis longioribus, olxivato-laneeolatis, siccitate pa- 
tubs vix tortilibus (minime spiraliter tortis), capsulin elong^ia 
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pallidia;” M. P. 136. — Hab. Zi-^a ad trancos putrCBcentcs locis 
Pont d^Eapayn/*, Jiourquette d^Aspm, Lac do SSculejOy fee. 

Var. 3.'^ M. V. 137 ( = il. cajn/Inre cncliloarifoliuin, Brid. 
Br. Univ, 1. p. 660 = 71. cajnllaro r), Br. Europ.). — llab. Zj _-4 in 
alpinis, sa\atile ct terreslir, rarissimc fcrtilr. W occ. F. do Cam- 
bascou. P. c. Lac Lchou ; Ksquiernj. P. or. iii monte Camyou 
(Arnott !). 

160. 71. Doniiianum, Grev. ! in Linn. Soc. Trans. 15. p. 345. 
t. 3. f. 6. B. platahma, Br. Enron. /. c. n 5H. t. 26 (non Srhwerv ). 
B. MaoUeriy M. R 138. 

Hah, Zq in terra anmosa Af^ri S) rtici propc ^t, Sever, sterile. 

I published tliis in ‘ Musci Pyrcnaici ' as 71. Muolkri mst.. feeling 
convinced that it was perfectly distinct trom the B. platyloma of 
Schwgr. (See above, under No. 157. for an exposition of the dif- 
ferences of the two species.) I owe to Mr. Mitten the suggestion 
that it is in reality the B Donnianiim of (tfcviIIc, which wc have 
since confirmed by an examination of the author’s original specimens. 
The fertile plant has been found in Sussex by Messrs. Mitten and 
Jenner. 

J61, 7i. roseum, Sclircl). FI. Li[)s p. 84 ; Br. Europ. L c\ t. 25 ; 
M. P. 139. 

Hob. Z| in sylvis, pleruinquc sterile. Fertile in sylva Bois de 
Gerde dicta (Philippe !). 

21. Mnnim, Dillcnins, Linna'ua. 

162. M, sjnnosum, Voit in Sturm. Flor. Germ. Crypt. 11. 1 . 16 
(sub Bryu) ; Br. Europ. fasc. 5^ Mmuin, p. 26. t. 6; M. P. 140. 

Hah. Zj P. c. sub abietuin umbra ju\tu pontem Pont d'Eapayne 
dictum. 

163. M, spinulomm, B. et S. ! Br. Europ. fasc. 31. p. 4. t. 4. 
Hab. Z^ P. c. cum priorc ; etiam m trunco canoao F. dn Lys. 

164. M. kornum, L. Sp. PL p. 1576 ; Br. Europ. fasc. 5. p. 22. 

t. 4, 

Hab. Zo _2 iti sylvis, baud vulgatuni. 

165. M. serratum, Sclirad. Spic. FI. Germ. p. 71 (sub Bnjo ) ; 
Br. Europ. /. c. p. 24. t. 5. 

Hab, Zi ^2 in umbrosis prfccipuc secus rivulos. Lcs Earn 
Bonnes, &c. En montani au Lac Lehou (Philippe !). V.d'Eynes 
(Arnott I). 

166. M, lycopodioides, Br. Europ. fasc. 31. t. 2. (An Bt'yum 
lycopodioides, Hook, in litt. ad Schwgr. ?) 

Hab. Z^ P. c. Vallon de Courbettes (Philippe !). 

167. M. orthorhynchuni, Br. Europ. fasc. 5. p. 25. t. 5 (non 
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Hah. Zi-.a P. occ. et c. : sooio M. serrato^ Lee Earn Bonnes. 
Col de Louvie. Vallon de Courbettes, etiam en montasU au Lkc 
Lehou (Philippe !). 

168. M. undulaturrij Hcdw. Sp. Muse. p. 195 ; Br. Enrop. 1. c. 
p. 20. t. 3. 

Hab. Zo — 1 in umbrosis : fertile circa Dax (Grateloup !), Pm 
(Southby !) et B.-dc-Bigorre (Philippe !). 

]69. M. affine, Bland. Muse. Exs. fasc. 3. n. 153; Br. Europ. 
1. c. p. 30. t. 9. 

Hab. Z^ locis umbrosia humidiusculis : fertile prope B.-de-Bi- 
gorre (Philippe !). 

170. M. medium, B. et S. ! Br. Europ. /. c. p. 32. t. 12; 
M. P. 142 [forma major). 

Hab. Zg P. c. in saxoais umbrosis secus rivulos sylvje Bois de 
Gouerdhe dictae prope B.-de-Luchon. 

171. M. rostratum, Schrad. Spicil. p.72 (sub Brgo); Br. Europ. 
l.c. p. 27. t. 7; M. P. 143. 

Hab. Tiy ad latera vianim cavanim. 

172. M. cuspidatnm, Hcdw. Sp. Muse. p. 192. t, 45 ; Br. 
Europ. 1. c. p. 29. t. 8. 

Hab. Zi in sylvaticis humidia, rarius. Juranxion. V. du.Lys. 

173. M. punctatum, Schreb. FI. Lips. p. 85 (sub Bryo) ; Br. 
Europ. /. c. p. 19. t. 2; M. P. 144. 

Hab. Zj _2 in scatunginosis. 

174. M. stellare, Hedw. Sp. Muse. t. 40; Br. Europ. I L c. 
p. 33. t. 13; M. P. 145. 

Had. Z |_2 P. occ. et c. supra ligna putrida inque saxosis um- 
brosis mentis Gout' si prope les Eaux Bonnes ; nec non in valle du 
Lys et circa B.-de-Bigorre : rarissiine fructiferum. 

t“A/. latifolium, folds ovuto-subrotundis solidinervibus margU 
natis subdenticulatis concavis, caule longo subsimplici. 

** Lectum eat a Schleichero in Helvetia, missum e Pyrenaeia ; sine 
flore. 

Folionim forma punctato aliquo modo simile, si madet ; sed ha- 
bitu et folds erecto-incumbentibus, siccitate parum plicatis, distinc- 
tum. Locum hie habet propter foliorum texturam, Mnio similem.’' 
Schwgr. Suppl. 1. P. 2. p. 138. 

Very probably this is nothing more than a sterile form of B. puno 
tatum, such as 1 have myself gathered in the V^all6e de Lutour, re- 
markable for its elongated stems and uppressed leaves when dry : 
hence resembling externally M. cinclidioides, Blytt. 

22. Aulacomnion, Schwgr. 

175. A. androgynum, L. Sp. PI. p.l674 (sub Bryo); Br. Europ. 
Aulacomnion, p. 11. t. 4 ; M. P. 146. 
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Hab, Z] in rupibus umbrosis^ rarum. P. occ. Gave de Gabas, 
P. c. For6t de TVansoubdt (Philippe !). 

176. A, palustre, L. Sp. PI. p. 1574 (sub Bnjo) ; Br. Europ. 

/. c. p. 9. t. 3. 

Hab, Zj in paludosis. P. c. prope Bagnhes (Philippe !). P. or. 
Mt, Canigou (Arnott!). — Plaiitam per Europum septeutrioualein 
vulgaiissimam imaquain m Pyrenseis loco natali conspicere mihi 
contigit ! 

23. Ttmrnia, Hedwig. 

177. T. Megapoliiana, Iledw. Muse. Frond. 1. p. 83. t. 31; Br. 
Europ. Timmia, t. 1 . 

Hab. Z 3 P. c. Pic du Midi de Bigorre (Philippe !). P. or. Mt, 
CanigoUy Mt* Cady et Cambredazes (Arnott !). 

178. T, austriaca, Hedw. Sp. Muse. p. 176. t. 42; Br. Europ. 
I, c, t. 2 . 

Hab. Pyrenseis'^ (Bryol. Europ.). — Planta rnilii baud 
obvia. 

Tribus 13. Polytrichac EiV., Bryol. Europ. 

24. Polytnchumy Dillenius. 

§ 1. (= C\TIIARINKA, Ehrh, = Atricuum, P, Bcauv ) 

179. P. vndulatuniy L. Sp. PI. p. 1530 (sub Bnjo) ; M. P. 300; 
Br. Europ. Atnchuniy p. 8 . t. 1 , 2. 

Hab. Zo _3 in umbrosis huinidiuscuhs. 

180. P. angustatimiy Hook. Musci Exot. t. .50; M. P. 301 ; 
Br. Europ. Atrichim, p. 9. t. 3. Catharinea a.y Brid. ; Sulliv. ! 
Musci Allegh. n. 118. 

Hab. Zo — 1 P. c. in coUibus siccis dumetosis sylvte Bois de La- 
gaillaste dictac prope B.-de-Bigorre. P. occ. locis simihbus Sti* 
Pandelon prope Dax, 

§ 2. (= Oliootrichum, DeCnndoUr.) 

181. P. hercynicxtmy Hedw. Muse. Frond. 1. 1. 13; M. P. 302; 
Br. Europ. Oligotrichurny t. 5. 

Hab, Z 3_4 P. c. in regione iuferulpina montis Crabioulesy ter- 
restre ; in alpinis juxta lacum Lchuu et supra pagum Gazoo (Phi- 
lippe !). — ? “ Dax, dans les endroits tourbeux.'' (Tliore in FI. 
Franj.) 

^ 3. (= PoGONATUM, Pal. Beattv.) 

182. P. nanuniy Hedw. Muse. Frond. 1 . t. 13; M. P. 303 ; 
Br. Eur^. Pogonaturriy p. 5. t. 7. 

Hab. Zo~i ad aggeres arenosas subhumidas. 

The ohscurelf toothed (not sharply serrate) leaves and their wavy 
afford good characters for distinguishing this species from 
P. aloides. 1 gathered near Pau, by the Bordeaux road, an ano- 
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malous Folytrichum, which may possibly be a starved form of P. na- 
nurn. It has the capsule subcernuous, nearly spherical; the coin- 
mella 4-sulcatc, or rudimentarily alate ^not terete as in tyjncal P. na- 
num) , and the cahjptra sheathing the wnole of the cajtsale. 

1S3. P. aloides, Iledw. Muse. Frond. 1. t. IJj; M. V, 804; 
Br. Europ. Fogonaturn, p. 0. t. 8. 

Hub. Zo— 3 in liumidiusciiliSj prjescrtiin in arena nvulorum, al- 
tiLis versus alpes ascendeiis quain P. nnnum. 

184. P. urnigeruirij L. Sp. PI. p. 1573; M. P. 305; Br. Europ. 
Pogunatuniy ]>. 7. t. 0. 

Hab, Zo_a m arenosis biimuliusculis. 

185. P. aJiminviy L. Sp. PI. p. 1573 ; Br. Europ. Pngonatuni, 
p. 9. t. 10. 

Hab. 7 j2-4 P- c. IB monte Crabwale.s. 

Var. caule valde elonpito, subsimphci; M. P. 306. — Hab. in 
saxosis uinbroMs vallis hut our projie Cauterets. 

The curvous way in whicli the epiphragtn (the tynipani/orm dila- 
tation of the summit of the columella) is attached to the peristome 
in this and other Folytneha does not seem to have been anywhere 
described. In P alpinuni it is originally placed at the base of the 
teeth, to which it is attached by means ol piocesses equaling them 
in number and exactly covering their internal face. After the fall of 
the lid, these ])rooc«scs arc gradually detached and the cpiphragm 
rises, probably from the pressure of the tull-giown spores beneath it, 
so as to tdlow the latter to escape through tlie intcistices of the pe- 
ristome. When the cpiphragm is quite liberated, either naturally or 
by art, the processes cujve inwards upon its upper surface (see PI. I. 
fig 1) 90 as to be with difliciilty seen, unless the light be properly 
regulated or the cpiphragm be set up on its edge. The processes 
are composed of only a single layer of cellules, which are so disposed 
that their interstices form vertical lines corresponding to those on 
the teeth 

The adhesion of the epipbragin to the teeth is so great ae to resist 
the action of the columella to draw it down into the capsule, and 
often ultimately to cause the rupture of the columella. The ragged 
portion at the underside ot the section (fig. 2) is where the rupture 
takes place between the columella and the cpiphragm. 

In F. urnigervm, aloides and nanum the cpiphragm is attached to 
the teeth m the same manner, but the processes are very thin and 
tender, and when the cpiphragm is detached by force they often re- 
main adhering to tlie teeth. In P. ungustatim (ae also probably in 
P. undulatum) the processes are united to each other by an inter- 
vening membrane, which is granulated on the surface, wliile the pro- 
cesses themselves are smooth and marked by lines similar to those 
on the teeth : in other words, the epiphragm is bordered by an in- 
flexed continuous membrane, by means of which it 'adheres to the 
peristome. The figure of F. angustatum in ‘ Bryol. Europeea * repre- 
sents this pretty well, but no mention is made of it in the text. 



Mr. R. Spruce on ihe Muici and H^atica of the Pyrenees. 369 

§ 4. (= PoLYTRicHUM, Bfid. et Bryol. Enrop.) 

186. P. sexangulare^ Hoppe, Bot. Taschb. p, 150 j Br. Europ. 
Polytrichum, p. 7. t. 11. 

Hah. Z 3_4 P. c. locia Esquierry et Port de Paillere (Arnott I). 

187. P. formomm, Hedw. Sp. Muac. t. 9; Br. Europ. Poly- 
trichum, p. 9. t. 12 ; M. P. 307. 

Hab. Zo«a ad terrain in sylvis, hand infrequcns. 

188. P. commune, L. Sp. PI. p. 1673; Br. Europ. Polytr., 
p. 13. t. 17 ; M. P. 308. 

Hab. Zo_a in Agri Syrtici ericetia ; in Pyrenseoruin rupcstribus 
burnidis. 

189. P. junvpennumy Hedw. Sp. Muse. t. 13 ; Br. Europ. 
Poty/r., p. 12. t. 15; M. P. 809. 

Hah. Zi_fi m rupibus terra obtectis, c niontibua huinilioribua 
usque m sunimoa alpea aacendena. 

190. P.piltfenim, Schreb. FI. Lips. p. 74; Br. Europ. Polytr., 
p. 11. t. 14; M. r. 310. 

Hab. Zi _4 locia aterihbus ventosia : baud vulgare. 

Tnbus 14. BuxbaumiacE;®, Bryol. Europ. 

25. Buxbaumta, Haller. 

191. B. aphylla, Hall. Stirp. Helv. 2. p. 83 ; Br. Europ. fast*. 1 
(cum icone). 

Hab. Zq P. occ. in vicinia St. Sever, ubi in declivibus arenoais 
umbrosis secus fl. Adour ripas invenit cel. Dufour ! 

192. B. indusiata, Brid. 1. p. 331. t. Suppl. 2; Br. Europ. 
fasc. 1. p. 6. t. 2. 

Hab. Zj_a in truncia putridia, rarissime. P. occ. in regione 
media montis Pic de Ger ; nec non in valle J6ret. P. c. ValKe 
de Campan in aylva ForSt de Paiollest dicta (Pbilippe!). 

26. Diphyscium, Web. et Mohr. 

193. D.foliosum, L. Syat. Vcg. ed. 14. p. 926 (sub Buxbau- 
mid) ; Br. Europ. fasc. 1. p. 3. t. 2 ; M. P. 320. 

Hab. Zo~i ad terram in sylvis, vulgatum. 

Tribus 16, Mfi£8iAGE.£, Bryol. Europ. (ex parte). 

27. Meesia, Hedwig. 

194. M. trichodes, L. Suec. n. 1006 (sub Bryo) ; M. P. 147. 
Meesia uligig^sa, Hedw. ; B, et S. I Br. Europ. fasc. 10. p. 5, 1. 1. 

Hab. P. occ. in spongiosis montis Lize. P. c. secus ripas 
lacus Lehou ; Vallon du Houre (Philippe !) ; Esquierry (Arnott!) . 
P, or. V. (PEynes (Arnott !). 

Ann. ^ Mag, N. Hist. Ser. 2. VoL iii. 
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Tribus 16. Funariacb^, Bryol. Europ. (ex parte). 

28. Amblyodony Pal. Bes^uv. 

195. A, dealbatus, Dicks. Crypt, fasc. 2. p. 8. t. 5. f. 8 (sub 
Bryo) ; Br. Europ. Amblyodon (cum ic.). 

Hab, Zg in spongiosis. P. occ. in monte LizS, socio Meesia 
tnchode. P. or. Port Negre (Arnott !). 

29. Funaria, Schreber. 

196. F. hygrometricay L. Sp. PI. p. 1575 (sub Mnio ) ; Br. 
Europ. Futiaria, t. 3 ; M. P. 148. 

Hah, Zo — 3 locis cxustis, rudcratis ct calcarcis. 

197. F, convexa. Spruce in Musci Pvr. 149. F. serrata, B. et 
S. Br. Europ. Punaria, p. 8. t. 2 (non Bnd. Br. Uiiiv. 2. p. 57). 

Hah, Zq P. occ. St. Setter, in aggeribus arcnosis, socio F. Much- 
lenhergiiy a quo operculo convcxo neutiquani convexo-conico prime 
visu dignoscenda. 

I had come to the conclusion that this moss must be distinct from 
the F. serrata of Bridel (whose specimens were Pennsylvanian ones 
communicated by Pulisot-de-Beauvois) before I had the opportunity 
of examining the specimens so named by Hooker and Wilson in 
Drummond’s ‘ Mosses of the Southern States/ &c.. No 76, and those 
of Sulhvant in his beautiful ' Musci Alleghanycnscs,’ No. 126 , and 
it is satisfactory to find my opinion supported by the decisions of 
these eminent botanists. The American specimens agree much better 
with Bridel’s description in the form of the leaves, &c. than do those 
of Bruch and Schimper. 1 find the perichajtial leaves of the former 
to be oblong -lanceolate, acute or subapiculate {never acuminate), 
plane, serrated almost to the very base, the rather strong nerve reach- 
ing nearly to the point, and it is sometimes only with a tolerably high 
power tliat it can be ascertained to fail one or two cellules below it. 
Bridel calls the leaves ** acuminata ” in his spec, char., but in his 
description he uses the more applicable term acutiuscula.'* Of the 
nerve he says ** proxime sub apicem abrupto nunc paulum excur- 
rente I have never seen it ^Xcurrent, but it may well have ap- 
peared so in some cases with the inferior instruments which Bridel 
seems to have used. 

F, convexa has the leaves larger, proportionally much wider, spa- 
thulato -acuminate (*' forma pcculiari, subspathulata,” Br. Europ.), 
concave, the marginal serratures rarely descending below the middle, 
the feeble nerve only | the length of the leaf, and the areolation wider ; 
the pedicel shorter, when dry twisted to the right ; the mouth of the 
capsule more oblique and the teeth of the peristome with fewer arti-' 
culations. 

F. convexa is distmguished from F. Muehlenbergii by another ob- 
vious character, besides the one above-mentioned, namely by the 
ealyptra being persistent on full-grown dried capsules, its npmf- 
ing doumwards and usually parallel to the pedicel ; whereas in the 
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latter, the calyptra is rarely persistent on nearly mature capsules, in 
the dried state, and in these rare cases it is nearly erect. See also 
Bryol, Europsetf, loc. cit. 

198. F, Muehlenbergii, Turn, in Ann. of Bot. 2. p. 198 ; 
Schwgr. Suppl. t. 66 ; Bryol. Eui*op. 1. c. t. I ; M. P. 150. 

Hab. Zo_i P. occ. in solo arenoso circa St. Sever. P. c. in 
rupibus calcareis terra obtectis juxta thernias diet, de Salut, B.~ 
de-Btgorre. 

I gathered very sparingly on mortar in a wall near Oloron, a Fu- 
naria almost intermediate between this species andF, hibernica. The 
leaves are rarely obovate, usually ovate, acute or subapiculate ; the 
nerve stronger than in F. Muehlenbergii, and failing very little below 
the apex ; the margins almost quite entire. Pedicel when dry twisted 
to the left, except just beneath the capsule, where there is usually one 
turn to the right. 

30. Entosthodony Schwgr. 

199. E. Templetonty Hook, in FI. Lond. ed. 2 (sub Weisia ) ; 
H. et T. ! Muse. Brit, p, 77. t. 14; Br. Europ. Entosthodon (cum 
ic.) ; M. P. 151. 

Hob. Zq P. occ. in Agro Syi’tico circa St. Sever et St. Pandelon, 
ubi ad terram arenosam socio Fhyscomitno fasciculan viget. 

31. Physcomiirium, Bnd. 

200. Ph, ertceiorum, De Not. Syllab. p. 283 ; Bryol. Europ. 
Physcomitrium, p. 13. t. 3 ; M. P. 152, Gymnostomum fascicular e, 
H. et T, ! Muse, Brit. p. 23. t. 7. 

Hab. Zo-i P. occ. ad fossarum margines circa Pau ct St. Sever. 

201. Ph. fascicular Cy Hedw. Sp. Muse. t. 4 (sub Gymnostomo ) ; 
Br. Europ. I /. c. p. 13, t. 4 ; M. P. 153. 

Hab. Zq^i cum prsecedente ; etiam P. c. circa B.-de-Bigorre. 

202. Ph. pyriformcy Hedw. Sp. Muse. p. 38 (sub Gymnost .) ; 
Br. Eurim. /. c. p. 11. t. 2 ; M. P. 164. 

Hab. Zo..! in iisdem locis ac n. 201. 

203. Ph. acuminatuMy Schlcich. Cat. Plant. Helvct. p. 40 (sub 
Gymmst.) ; Br. Europ. /. c. p. 11. t. 3. 

Hab. Zi .up. in muro e limo constructo supra viculum Bagh 
vallis d^ Ossau : rarissime. 

82. Ephemerumy Ilampe in Linnsea^ 1832. 

204. E. serratum, Schreb. de Phasco, p. 9. t. 2 (sub Phasco). 
Phaicum serraiumy Br. Europ. fasc. 1. p. 6. t. 1. 

Hah. Z, in agris cultis prope B.-de^Bigorre, rarissime. 

In the 'Synopsis Muscorum' of C. Mueller (Berolini, 1848), 
where the classification of the genera displays much originality and 
acuteness of observation, the Ephemera, along with Ephemerella, 
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C. M., and Voitia^ Hornsch., form a distinct tribe, under the name 
of Ephemerea , but, considered ns to the sum of their characters, I 
apprehend they must be united to Funariacecc. The transition to 
recognized members uf the latter family is in fact so gradual that it 
is impossible to indicate where the break should be made. Ephe- 
meruni patens, for example, is undistinguishnble except by very mi- 
nute cxainiiintion from Aphanorhegrnn serrata, Sullivant (in Gray s 
‘ Manual of the Botany of the Northeni United States,’ p. 647), which 
on Its side is scarcely gencrically distinct fiom rhijscomitrium. And 
if, by the alrnobt universal consent of biyologists, gymnostoinous 
mosses are no longci tb form a sepaiate tribe, but are to be distri- 
buted among tliose jieristoniatous tribes and genera to which they 
have in all their other characters a perfect affinity» why should we 
accoicl a greater favour to astomous mosses, which repose on an 
equally negative character foi theii reparation ? In other words, if 
thcic be no acknowledged tribe of Gymnorarpt, why should there be 
one of Clcistocarpi} This query is rendered more unanswerable by 
the consideration that as there are individual mosses (c. g. Encalypta 
vulgaris) which unite in themselves the chaiacters of Gymnostomi and 
Peristomati, so there are other individuals which equally unite the 
characters of Gymnostomi and Astomi , I need only instance Phascum 
rostelldfum, Bnd., which has in some instances a persistent, in others 
a deciduous operculum, and is thus in itself both cleistocarpous and 
stegocarpous . if the former be considered its normal condition, it 
should be (according to our existing artificial systems) a Phascum , 
if the latter, a llymenoslomum ’ 

I may in tins jilace take occasion to remark on the very great ra- 
rity of Fhascoid and other annual mosses in the Pyrenees. Above the 
montose zone, 1 did not observe a single annual moss, for Funaria hy- 
yrometrica. cannot strictly be considered such There is the same 
peculiarity in arctic countries, as for instance in Lapland, where ac- 
cording to Wahlcnberg xhcPhasca and the smaller species of Tortula 
and Gymnostomum (i e Pottia) are altogether wanting ! Contrast 
with this the following list of Phasca, abundant in cultivated ground 
near Montpellier in the autumnal and early winter months, which I 
owe to the kindness of Mr. Bentham ; Phascum axillare, bryoides, 
carnioheum, crispum, curvicollum, cuspidatum, Flosrkeanum^ mutievm, 
pachycarpum and rectum, 

Tribus 17. Splachnace.®, Bryol. Europ. 

33. Tayloria, Hook. 

205. T, serrata, Hedw. Spec. Muse. t. 8 (sub Splachno) ; Br. 
Europ. Taylona, p. 6 . t. 1 ; M, P. 156. 

Hab, Z 3 P. c. in monte Crabioules et ad lacum Espingo, juxta 
pastorum tuguria^ terrestris. 

Var. 7 . tenuis, Br. Europ. l.c, t. 2 ; M. P. 167.' Splachnum 
tenue, Dicks. Cr. Fasc. 2 . p. 2 . 

ffab, Zj P. occ. supra ligna putridu iu valle Jiret. 
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34. Dissodorty Grev. et Arnott. 

206. D. Froplichianus, Hedw. Muse. Frond. 3. p. 99. t. 40 
(sub Spirchno), 

Hab. in terra humida P. centr. locia Cirque d^Arbizon 
(Philippe!) et ad latua boveale mentis Pic da Midi diet, (De 
Lugo !) 

Tribus 18. PoTTiACE^f:, Rr. Europ. (cx parte). 

35. Acauloiiy C. Muell. in Bot. Zeit. 1847, p. 99. 

207. A» muticum, Schreb. (sub Phasco) ; Br. Europ. Phascum, 
p. 8 . t. 2 . 

Hab. P. occ. et c. ad terrain, sed rarius. St. Sever. B.- 
de~ Bigorre. 

• * 

As I have above considered it expedient to place Ephemerum in 
Funariacea, on the same principle Acaulon and its allies (Phascacea, 
C. Muell., excluding Ph. crispum, rnulticapsulare, polycarpum and ro5- 
telhUumt which belong to Weisiaceic) must go into Pottiacea. The 
near affinity of Pottia rninutula to Phascum evspidatum, &c. is too 
obvious to require proof; and ns there are some Phasca (e. g. Ph. 
bryoides) which have an easily separable, not to say deciduous lid, there 
would seem to be no character, either natural or artificial, sufficiently 
constant to justify the separation of the latter Irorn Poftiaccce, 

86 . Phascum, Linnrmxs. 

208. Ph. cuspidatum, Schreb. de Phasco, p. 8 . 1 . 1 ; Br. Europ. 
Phascum, p. J 2 . t. 6 ; M. P. 322. 

Hab. Z, in cainpis incultis prope B.-de- Bigorre, raruin. 

37. Pottia, Ehrhart. 

209. P. truncata, Iledw. Muse. Frond. 1 . p. 13. t. 5 (sub 
Gymnostomo) ; Br. Europ. Pottia, t. 4. 

Hab. Zo-i locis cultis, ruderatis, &c. 

38. Anacalrjpta, Roehling. 

210. A. latifoHn,yf eh. ctM. B. T. p. 147 (sub Grtmmin) ; Br. 
Europ. Anacatypta, t, 4. 

Hab. Z 4 P. c. in altioribus inontis Pic du Midi de Bagneres 
, (Philippe I). 

211. A. Starkeana, Iledw. Muse. Frond. 3. p. 83. t. 34 (sub 
IVeisia) ; Br. Europ. /. c. t. 1 . 

Hab, Zo-i P. c. in solo calcarco juxta thermas diet, de Salut 
prope 6, de^ Bigorre, 

Var. 13, brachyodus, Br. Europ. (W^fiA’w affinis, Muse. Brit. p. 79. 
t. 14). — Hab, P. occ. in arenosia prope St. Sever. 

212 . A, lanceolata, Hedw. Muse. Frond. 3. p. 66 . t. 23 (sub 
Leet'sia) ; Br. Europ. /. c. t. 2 . 
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Hab, Z^¥. c. locis ruderatis aecus ripas fl. Adour supra Ba- 
gnhres ! (Philippe I). Nusquam alias nobis nota. 

^ 39. Desmatodon, Bride!. 

213. D. latifoliuSy Hedw. Muse. Frond. 1. 1 . 30 (sub Dicrano) ; 
Br. Eurew. Desmatodon, p. 5. t. 1 ; M. P. 158. 

Hab. Z 3-4 in alpinis^ terrestris. P. occ. V. de Combascou. P. c. 
Port de B^nasque; Pic du Midi (Philippe !). P. or.' V. d^Eynea 
(Montague !) ; Caniguu, Cambridazes ct V. d*Eynes (Amott I). 

Var. /3, muticus, Brid. ; Br. Europ. ! /. c. t. 2 ; M. P. 169. D. 
glacialis, Funk. 

Hab. Z 4-6 in summis Pyrenseis. Port de Cautereia. Esquierry. 

214. D. nervosus, H. et T. ! Muse. Brit. p. 116. t. 20 (sub 
Didymodonte) j Br. Europ. /. c. p. 6 . t. 3; M. P. ICO. 

Hab. Z, P. c. in rupibus argillaceo-schistosis subdecornpo- 
sitis prope pagum Loucrupy non longe a B.-de~Bigorrey ubi am. 
Philippe detexit. P. or. ad viam quae ducit a Sco d* Urgel ad An- 
dorram (Aruott !) ; apud Concampa et ad Pla de Sorroco prope 
Prats de Mollo (Montague I). 

Tribua 19. TaiCHosTOMACEiK^ Bryol. Europ. 

40. Tortula, Hedwig. 

Obs. The following species were observed only on calcareous rocks 
or soil, or on mortar in walls : T. rigida, aloides, chloronotos^ tortuosa^ 
incUnata, squarrosa and paludosa. Above the region of forests only 
two species were seen, viz. T. aciphylla and a var. of T. vinealia. 

§ 1. ALOiDEiE, Bryol. Europ. 

215. T. ngidoy Schultz. Recens. Gen. Barbulse et Syntr. t. 32. 
fig. 1 (sub Barbula) ; M. P. 161 ; Br. Europ. Barbuloy p. J3. 1 . 1 . 
T. enerviSj H. et Grev. in Brewst. Journ. 5. P. 1 . p. 288. 

Hah. Z, in terra calcarea, frequeus. Lea Eaux Chaudea \ Ga- 
vamte ; &c. 

216. T. amhtguay B. et S. I Br. Europ. Barbola^ p. 14. t. 2 : 
M. P. 162. 

Hab. Zq P. occ. in aggeribus subhumidis Si. Sever. 

217. T. aloidea, Koch in Brid. Br. Univ. 1 . p, 816 (sub 7Vt- 
chostomo) ; M. P. 163 ; Br. Europ. Barbuloy p. 15. t. 2. Tortula^ 
rigidoy Turn. ; H. et T. ! Muse. Brit. p. 53. t. 12. 

Hab. Zo-i P. occ. et c. in aggeribus calcareis circa B.^de^Bi- 
gorrCy &c. 

§ 2. CuLOKoNOTiE, Bryol. Europ. ^ 

218. T. cMoronotos, End. Mant. Muac. p. 90, ctBr. Univ. 1 . 
p. 689 (sub Barbula). T. membranifolta. Hook. Musci Exotici, 
t. 26; M. P. 164. Barbula membranifolta et chloronotos, Bi, 
Europ. 
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Hab. Zo-i P. occ. in declivibus calcareis prope Bilhhresy ad 
viam qu8e ducit a Pau ad Bayonnam. P. c. ad pagum Pouzac 
(Philippe !)•• P. or. Trancade (P Ambomlla (AruottI). Py- 

renaeis orientalibus et monte Serrato Catalonise ubi in teiTi^ 
ochracea primi legimus Bridcl, /. c. 

I have never been able to perceive the differences between T, chlo- 
ronotos and membranifoUa insisted on in ‘Bryol. Europaea* (Bar- 
bula, p. 18), and specimens of the former^ communicated by M, 
Schiinper from Avignon have the inflorescence monoicous^ the stem 
branched and the leaves membranous at the apex, precisely as in 7. 
membranifoUa, In these specimens, as in Arnott’s, Philippe's, and 
my own from Bilh^res, besides there being axillary male flowers on 
the fertile plants, there are also separate mule plants with terminal 
flowers ; but 1 have seen no specimen of T, chloronotos witli a truly 
dioicous inflorescence. 

^ § 3. CuNUiFOLiA, Bryol. Europ. 

219. T, cuneifoliay Dicks. Ci 7 pt. Pasc. 3. p. 7 (sub Bryo) ; 
M.P. 165; Br. Europ. Barbula, p. 31. t. 17. 

Hah. Zq P. occ. in terra argillacco-arenosa circa St. Sever: sociis 
Fanaria convex a ct Muehlenbergii. 

220. T. canescens, Mont. Archives dc Bot. t. 1. p. 133; M. 
P. 1G6; Br, Europ. I Barbula, p. 34. t. 19. 

Hab. Zo_i P. occ. Landes dc Mugrict, in solo arenoso. P. c. 
in rupibus schistosis prope B.-de-Bigorre ct Loucrup. P. or. 
apud Illiberim in agro Ruscinonensi (Montague). 

221. T. marginatay B. ct S. Br. Europ. Barbula, p. 33. t. 19. 

Hah. Zj P. or. prope Carbii^res, loco hermitage dc St. Antouic 

de Gahmus (Montague, /. c, sub noni. T. c<esj)ttosa, H. ct G.). 
P. occ. in muris prope Cauterets. 

222. T. muralis, L. Sp. PI, p, 1581 (sub Bryo) ; M. P. 167 ; 
Br. Euroi). /. c. p. 35. t. 20. 

J/flA. Zo -3 in muris saxisque. 

§ 4. Rukaler, Bryol. Europ. 

228. T. ruralis, L. Sp. PI. p. 1581 (sub Bryo) ; Br. Europ. /. c. 
p. 42, t. 27. 

^^Var. 1, foliis patulis nec squarroso-recurvis M. P. 168. 
Barbula ruralis /9. rupestris, Br. Europ. Syntrichia intermedia, 
Brid. I Br. Univ. 1. p. 580. 

Hab^ Zq^i in calce arenato murorum prope Pau. 

This form, which, as the authors of ' Br. Europ.' remark, is found 
only on a calcareous matrix, is sometimes scarcely larger than T. 
fnuralis, and its habit is very different from that of the larger, ordi- 
nary form of T. ruralis ; yet it seems impossible to separate it speci- 
fically. I have the same form from Dr. Grateloup, gathered near 



376 Mr. li. Spruce on the Mmci and Hepaticne of the Pyreneee. 

Bordeaux, and from Dr. Amott gathered at Avignon, Vaucluse and 
Restincli^res. It matures its fruit in the very early spring. 

** Var. 2, foliia acutionbus noununquam acuminStis M. P. 
169. — Hab, Zi _3 locis editionbus secus rivulos, saxatilis. V, de 
Combojicoii GaimmiC) &c. 

224. r, aciphylla, B. et S. ! Br. Europ. Barbula, p. 42. t. 26 ; 
M. P. 170. 

Hab. Z »__4 P. occ. ct c. locis saxosis secus ovilia ad basin montis 
Maladetta \ in valle CombascoUf &c. Vallon d* Arise (Philippe I). 

In the Pyrenees, as in the Alps, this occupies the highest region 
of pasturage, and is never found away from the summer habitations 
of men and cattle. 

226. T, Imnptla, Bnd. Mant. Muse. p. 98 (sub Synirichia) ; 
Br. Europ. L c. t. 26. 

Hab. Zo_i ad arborum truncos. 

226. T, paptllosa, Wils. ! mst. ; Spruce in Lond. Joum. of 
Bot. 4. p. 198;M. P. 171. 

Hab. Z, P. occ. in arboribus nenions Parc de Pan dicti. 

227. T. latifolia, Bruch ! ; Bryol. Europ. /. c. p. 41. t. 24 ; M. 
P. 172. 

Hah» Zj P. occ. lociB humidis circa Juranc^on, ad arborum ra- 
dices. 

§ 5. SuBULAT-«, Bryol. Kurop. 

228. T, mucroni/olta, Bnd. Mant. Muse. p. 97 (sub Syr\tr%- 
chia) ; Br. Europ. ! /. c. p. 38. t. 23. 

Nab. ** in Pyrenaeis uricntalibus ” (Bridel, I c.) ; Mont Louis 
(Aniott I). 

229. T. subufata, L, Sp. PI. p. 1581 (sub /iryo) ; M. P. 173; 
Br. Europ. /. c. p. 36. t. 21, 22. 

Hah. Zo _4 ad terrara, passim. 

Var. jS. inermis, Bnd. Br. Univ. 1. p. 581. T. inermis. Mont. 
Arch, de Bot. 1. p. 136. t, 4..-- Hab. ad Notre Darned Peha 
in agro Buscinoneusi (Montagne, /. c.) 

'lliis is quite possibly a distinct species, a« Dr. Montagne still 
maintains, but as I have seen only barren specimens of it, gathered 
by Dr. Amott at Vaucluee, I confess myself unable to form a decided 
opinion. 

§ 0. CoNvoiuTiK, Bryol. Europ. 

230. T. convolutuy Hedw. Muse. Frond. 1 . t. 32 (sub Barbula) • 
M. P. 174; Br. Europ. /. c. p. 29. t. 16. 

Hab, Zo_i in terra et rauns, baud vulgaris. 

“ Yar./raffih/oliay folds multo longioribus, lincaribus; patulo- 
rccurvis, ^is undulatis,perichaetii laxioris acuminutis;"* M. P. 178. 
— Hah. P. occ. in muris pagoruin Juran<;on et Bilheres. 
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$ 7. Bryol. Europ. 

231. T, revoluta, Brid. in Schrad. Journ. Bot. 1800; Br. 
Europ. /. c. p. 27. t. 14; M. P. 176. 

Hab. Zo — 1 cum n. 230, multo autcm copiosior. 

§ 8. Toinuos^, Bryol Europ. 

232. T. tortuosa, L. Sp. PI. p. 1583 (sub Brf/o) ; Br. Europ. 
I.c. p. 26. t. 13; M. P. 177. 

Hab. Zi _3 in muria saxisquc calcarcia, copiosissima et pulcher- 
rime fructifera ; rariua ad arborea vetustaa. 

'ITie cellules of the leaf are minutely papillose, and when viewed 
Irom above each marginal cellule usually shows two salient papillae : 
it is this whicli gives the edge of the leaf the appearance of being 
granulated. Is it caused by the pressure ot the grains of chloro- 
phyll on the delicate walls of the cellules ? 

233. T. inchnatay Schwgr. Suppl. t. 33 (sub Barbula ) ; Br. 
Eiirop. /. c. p. 25. t. 12 ; M. P. 178. 

Hab. Zj P. occ. et c. in nmris rupibusquc oalcareia, baud in- 
frequens. Les Eaux Chaudrs. Rontignon. B.-de-Bigcyrre, &c. 

234. 7\ sfjuairo.sa, l)c Not. Specim. de Tort. Ital. n. 31 ; 
Spruce ill Loud. Journ. of Bot. 4. p. 193 ; M. P. 179; Br. Europ. 
fasc. 31. p. 1. t. 1. 

Hab. Z, in collibua calcareis prope Jurmajm et B.-de*Bigorrc. 
Ptc St. Loup prope Montpellier (Araott !). 

235. T. C(es^intosa^ Schwgr. Suppl. t. 31 (sub Bnrhula ) ; M. P. 
180 ; Sullivant ! Musci Allegb. n. 150. Barbula cirrhata, Bryol. 
Europ. ! Barbula f p. 24. t. 11. 

Hab. Zj P. occ. supra ligna putnda in faucibus inter pagum 
Penticosa, ct baliieas ejusdem noniiuis, in Aragonia : rarissiina. 

5 9. Unouitulat/E, Bryol. Europ. 

236. T. unguiculatQy Hedw. Muse. Frond. 1. t. 23 (sub Bar* 
hula ) ; M. P. 181 ; Br. Europ. Barbula, p. 19. t. 5. 

Hab>Zo^i in muris, &c., frequens ; in rupibus ophiticis loco 
Gorge de Labasscre. 

237. T. paludosa, Schwgi*. Suppl. t. 30 (sub Barbula ) ; M. P. 
182 ; Br. Europ. ! /. c. p. 21. t. 7. 

Hab. Zi.a in rupibus udis calcareis regionis fagorum, sat fre- 
quens. Gorge de Hourat prope les Eaux Chaudes ; Mt. Lliieris, 
&c. Nusquam in paludibus vidi I 

238. T. gracilis, Schwgr. Suppl. t. 34 (sub Barbula ) ; Br. 
Europ. /. c. p. 22. t. 8. 

Hab. in Pyi'cnreia orientalibus (Bridel, Br. Univ. 1. p. 537). 

239. T. fallax, Hedw. Muse, Frond. 1. t. 24 (sub Barhula ) ; 
M. P. 183; Br. Europ. /. c. p. 23. t. 9. 

Ilah. Zo-j in rupestribus subhumidis. 
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240. T. vinealis, Brid. Br. Uni?. 1. p. 830 (sub Barbula) ; Br. 
Europ. /. c. p. 24. t. 10. 

Var. p, Jlacciday Br. Europ. ; M. P. 184. — Hab» Z| P. c. ad 
ripas rivuli qui ad mouastenum Mddous prope B.-de-Bigorre ori- 
ginem suam habot. 

Var. nivalis, M. P. 185. — Hah. Z^in rupibus frigidis ab aqua 
uivali irrigatia vallia alpiiuc Esquierry dictae. 

This second variety forms large compact' tufts on the ledges of 
dripping rocks, growing near Senecio Tournc/ortiit Euphrasia minima 
and Lusula spadicea. The stems attain a length of 6 or 8 inches, and 
are clad throughout with leaves of a deep reddish brown. Hence its 
aspect is very different from that of the ordinary form of T. vinealis, 
but without the fruit I do not venture to separate it. 

41. Didymodon, Schwgr. {ex parte). 

241. D. rubellus, Hoffm. Deut. FI. 2. p. 33 (sub Bryo) ; Br. 
Europ. Didymodon, p. 3. t. 1 ; M. P. 186. Weisia curvirostra, 
II. ct T. ! Muse. Brit. p. 84. t. 14. 

Hah. Zo _2 in nmris, rupibua, &c. 

242. B. cylindricus, Bruch m Brid. Br. Univ. 1. p. 806 (sub 
Wema) ; Br. Europ. 1. c. p. 5. t. 8 ; M. P 187. 

Hah. Zj P. occ. m saxis rivuloruni supra thermas diet, les Eaiix 
Bonnes) P. c. in vicinia B.~de~Luchon, frequens, locis Superba- 
gneres, Lac de S^culojo, Cascade du Cceur, &c. 

42. Trichustomum, lied wig. 

Ohs. T. fiexicaule is the only species of this genus which seems 
absolutely confined to calcaieous rock : T. mutabile, crispulum and 
tophaccum were observed on no other rock in the Pyrenees, but in 
England I have occasionally seen them in habitats where no trace of 
carbonate of lime was to be detected. The last five species form 
port of the genus Leptotrichum of Hampe, and Eire placed by 0. Muel- 
ler in bis tribe L(ptotrivliace<E (Conf. Syn Muse. p. 41.5). ^ 

§ 1. Crispula. 

243. T. mutabile, Bruch mst. ; Br, Europ. Trichostomum, p. 8. 
t. 5 ; M. P. 188. 

Hah. Zj locis calcareis. P. occ. ad pagum Narcastet. P. c. in 
rupibus umbrosis prope B.-tk-Bigorre {Chemin de Labassire et 
Bains de Salut). An jrevera a sequente distincta species f 

244. T. crispulum, Bruch et Muell. in Regensb. Bot. Zeitung^ 
1829 ; Br. Europ. /. c. t. 4; M. P. 189. Didymodon Benthamti, 
Arnott I in Edinb. New Phdosoph. Joum. 1846. 

Hab. Z| in rupibus calcareis irroratis Pyren. occidentaliumi 
frequens. Pau ; Narcastet, &c. Restinclihes prope MontpMier 
(Amott !). 
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Var. foliis aeurnine «ubrccto M. P. 190. (Medium inter 
vars. et 7. Br. Eiiroi).) — Hah. Vallee d^Ossau prope pagos 
Louvie et Juraru^on. 

§ 2. RlUlDULA. 

245. T, topkaceum, Brid. Mant. Muse. p. 84 ; Br. Europ. 1. c, 
p. 9. t. G; M. P. 191. 

Hah. Zj P. c. ad mortarium in mans subhumidis \mgi Loucrup, 
non longe a B.-de-Bigarre. P. or. ad St. Antoine de Galamus 
cum Tortula marginata^ ncc non prope turriin nomine La Mas- 
sane insignitam ” (Montagne, 1. c.). 

246. T. luridum, Hsch. (sub Cynodonte) ; M. P. 192. Didy- 
modon luridus, Br. Europ. Didijm. p. 4. t. 2. 

Hab. Z, P. occ. in calcareis subhumidis prope Pan ; socio Tor- 
tula chloronoto. Prope Burdigalam (Gratcloup !). 

247. T. rigidulumy Ilcdw. Muse. Frond. 3. t. 4 (sub Didymo- 
donte) ; Br. Europ. IVtchostojnum, p. 10. t. 7 ; M. 1\ 193. 

Hah. Zi„a in nmris rupibusque turn siccis turn humidis, fre- 
quens. Fallses' de Castellouhon et d^Ossau ; Luz ; Mt. Lhieris, &c. 

§ 3 Gi.aucesclntia. 

248. T. gl^uccscens, lledw. Muse. Frond. 3. t. 37; Br. Europ. ! 
Lc. p. 18. t. 15; M. P, 194, 

Hah. Za _4 in rupium fissuris. P. occ. in valhbus Combascou 
et Jdref. P. c. Lac de Siculejo ; Lac Letum (Philippe I). P. or. 
Mt. Louis et V. d*Eyncs (Arnott !). 

§ 4. SuBULATA (= Lei-tutuichum, llain])^). 

249. T, tortile, Schrad. Crypt. Gcwasclie, 11. 49 ; Br. Europ. ! 
/. c. p. 14. t. 10; M. P. 195. 

Hah. Zo_a in sylvaticia Pyrenseoruin totoruni ut ct Agi*i Syrtici : 
terrestre. V. du Lys ; St. Pandelon de Dax, &c. 

250. T. homomallum, Hedw. Sp. Muse. t. 23 (aub Didymo- 
donte) ; JBr, Europ. L c. p. 16. t. 2 ; M. P. 196. 

Hab. Zo-a in umbroais humidia ud terram. 

251. T. flexicaule, Schwgr. Suppl. t. 29 (sub Cyjwdontio) ; Br. 
Europ. I lc. p. 15. t. 11; M. P. 197. 

Hab. Z| locia calcareia, semper absque fructu. 

252. T. pallidum, Hedw. Muse. Frond. 1. p, 71. t. 27; Br. 
Europ. /. c. p. 18. 1. 14, 

Hab. Zo-i in arenosis umbrosis. P. occ. circa Dax (Thorc, 
Gratcloup). P. c. B.^de-Bigotre I (Philippe !). P. or. Concampa 
(Arnott \). 

' 258. T. subulatum, Bruch ! in Salzman PI. Tingit. ; Br, Europ. 

/. c. p. 17. 1. 13 ; M. P. 198. Didyrmdon aureus, De Not. Syll. 
Muse. p. 190. 
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Hab. Zq P. occ. ad aggeres arenosos umbrososTcirca St, Sever, 
copioac et pulchcrrime I 

> 

43. Distichium, Bryol. Eiirop. 

251. D. capillaccum, Hcdw. Muse. Frond. 2. t. 2G (sub Swart- 
zta) ; Br. Eiirop. Distichnariy p. 4. t. 1 ; M. P. 199. 

llah. Zi __4 in riipibus udis praesertim calcarcis, frequens. 

255. D, in chnatum, Medw . Muse. Frond. 2.1. 27 {sub Swartzta) } 
Br. Europ. /. c. p. 5. t. 2; M. P. 200. 

Hab, Z 3_4 P. c. in rupibus micaccis juxta lacum alpinumdict. 
Lac Lehou ; nec non m valle alpma Esquierry : rarissimum. 

[T<i be continued.] 


XL . — Observations on the recent Foramtnifera. 

By William Clark, Esq. 

7b the Editors of the Annals of Nahiral History. 

Gentlemen, Norfolk Crencent, Bath, Feb. 22, 1849. 

1 HAVE for many years employed myself in malacological pur- 
suits, and had opportunities of observing some of the recent Fora- 
ininifera, particularly those of the coralline zones of the South 
Devon coasts. 

As long ago. us 183-1-5, my friend Mr. Jeffreys of Swansea, 
who by his extensive researches througliout the British Isles for 
new and rare Testacea has rendered eminent services in promo- 
ting conchological and malacological science, was on a visit to 
me at Exniouth, during which we had frequent disquisitions on 
the nature of those minute organisms uhich at that time were 
tenncMl Cephalopoda ; I then strenuously advocated that they be- 
longed to the coralline group, and were of course polypiferous, 
and that 1 believed them, in their natural liabitats, to be fixed, si- 
milarly to the great mass of Zoophytes ; these views, except on the 
point of fixity, have been fully corroborated by M. Ehrenbcrg'a 
observations, and during the last summer, 1848, I was enabled, 
by the occurrence of vei-y recent specimens of Orthocera Legu* 
men, to ascertain some new facts relative to these foraminiferous 
polypes. It lias been, I believe to this day, a matter of doubt, if 
they have at the anterior end tentacular filaments, and as proof 
in the affirmative, in Orthocera Legumen^ I have specimens in 
which the dried linear cilia, about eight, are distinctly to be seen 
lying radiated in the external sulci of the striulfe of the aperture, 
and [ have little doubt that the creature ran withdraw them within 
the internal hollows of the strife. 
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As to the othijr organs of 0. Legumcn, I could only observe iii 
the two or three anterior cells, a dried, perhaps in life, a pulpy 
mass, apparently inclosed in a uieuibratious sac of a brown co- 
lour, but in the posterior clmmbcrs there were scarcely any traces 
of this substance, as these appeared to be nearly transparent ; 
it may also be presumed that the nieinbraiioiis sac contains the 
viscera. 

The constructor of the calcareous cells of O. Logumpjiy wliich 
communicate with each other by constricted orifices, seems not 
to be an animal with lobes, deposited in the cliambers, or an ag- 
gregation of polypes linked together, with a common canal for 
reproduction, sustentation and depuration, but a solitary being 
produced from a gemma, cast by the parent on a inarmc substance, 
which, Kjirmgmg therefrom, constructs the first cell, in which it 
lives and dies, having previously by gemmation produced its suc- 
cessor, the architect of the second cell, and so on, until nature 
has comjiletcd the appointed number. 

These inferences arise from the brown membrane, or mantle, 
or pulp, not being viiyblc in any other than the two or three 
anterior chambers ; the inattms which were originally in the pos- 
terior, or first cells, probably more hyaline, appear to be lost by 
collapse and desiccation of the animal. 

1 nave also removed by acids the calcareous cases of many 
others of the roramiiiifers, and they have nearly presented the 
same appearances that have just been stated; from this it would 
appear that the live polype is only to be found in the lust cell, 
those of the preceding ones having encli perished as soon as it 
had produced the germ of its successor. 

The branchial organs are probably those minute delicate fila- 
mentary points observed by M. Ehrenberg and others, and are 
perhaps capillaiy prolongations of the membranous sac or mantle, 
and serve for the aeration of the circulating fluid as well as for 
effecting the formation of the calcareous case : that these com- 
munications with the animal through the foramina have not been 
discovered in the membrane investing it cannot be a matter of 
surprise, when its minuteness and tenuity are considered, and 
the examinations being made, if not in a completely dried state, 
at least in conditions of great collapse. 

These filaments have been considered as spurii pedes, and sub- 
servient to locomotion ; this idea I shall prove by and by to be 
erroneous, by showing that the Ortkocera^ and beyond doubt, 
some of the Lagen(B, are fixed to mai ine substances by a posterior 
mucronal style ; and 1 believe that the rest of the Eoraminifcra, 
when in their natural habitats, are fixtures. 

The contents of cabinets are composed of detached substances 
foundin coral sand, with their characters usually lost by continual 
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attrition, and very often are imperfect fragments, which have 
passed for perfect organisms, as I shall presently demonstrate. 

The Orthocera arc fixed by the subulate style at the posterior 
end, though most eabinet specimens are broken off and rounded 
by the corally particles and agitation of the waters. 

Many of the Polystomello! and other discoid forms have, when 
perfect, a spiny periphery, by which they are permanently fixed to 
marine objects, and in this state I have often seen thte Polystomella 
crispOy but when detached the spines fall off, or are worn away. 
The Rotalia Beccarii adheres by its concave surface. The Loba^ 
tula vulgartSy every one knows, is attached to stones, shells and 
zoophytes ; and why should not the rest of the Foraminifers be 
in a similar category ? 

But the decisive proof that most of these calcareous structures 
are naturally fixtures, will be manifest from the sketch of the con- 
figuration of the Lagena lavts. This organism, in a state of nature, 
IS never iii distinct flask or urn-shaped portions, unless the inci- 
pient 01 primary cell is met with : the real structure is, that these 
flask-shaped forms arc the cells of a Foraminifer superincumbent 
on each other, and permanently united : to what number they 
amount to, when m a perfect state, I cannot say, but I have seen 
a stem of at least four united cells, the s 
posterior one being furnished with the ^ 
style of attachment. All naturalists have 
hitherto figured this foraminifcrous form g 
in broken fragments, which they have |> 
considered to be perfect, distinct and se- « 
paratc forms, likening them to an oil- ^ 
flask or urn, with the neck tnargined at | 
what they thought was the terminal on- g 
lice, whereas these flask-shaped cells are 
only portions of a stem of chambers, g 
which from the extreme delicacy of struc- S 
ture are broken by the slightest touch, at 
the neck. Usually bringing away with it a small circular portion 
of the bulb of the preceding cell, giving the neck the appearance 
of a margin which is smoothed by attrition. As to the polype of 
the Lagcnee, I can say nothing more than what I have stated with 
respect to 0. Legujnen, Finally, I may observe, that there is 
little doubt that all the species of these minute organisms are 
foraminiferous, and inhabited by polypiferous creatures. 

It may perhaps be thought, that in my observations on the 
polype of the Foraminifers I have stated nypotheses instead of 
facts ; but it must be recollected that in the oWure and difficult 

C oints of natural history, this mode of searching out truth nlust 
e submitted to as the best the case admits of, and it is a 
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very efficient aid by exciting discussion. On these natural phse- 
nomena we cannot at once apply mathematical demonstration, 
but must be content to obtain facts, and arrive at truth by in- 
ductions, in the first instance, from hypothesis. 

I am, Gentlemen, your most obedient servant, 

William Clark. 

P.S. — Since the above observations were written I have ex- 
amined a great number of the Lagena striata^ and have no doubt 
that, like the Lagena Icevis^ they form in their natural liabitat, a 
fixed stem of cells piled on each other. 


XLI . — On the Animal of Keliia rubra. 

By Joshua Alder, lOsq. 

To Richard Taylor y Esq. 

Dear Sir, NcwcaBtle-on-Tyne, April 18, 1849, 

Can you spare me room in the next Number of the 'Annals^ 
for a few remarks on Mr. Clarkes interesting letter on Kelha 
rubra ? 

I am glad to find that Mr. Clark is enabled to confirm my 
statement that the anterior tube of this species is an open fold of 
the mantle : the only diflFerence now between us is as to its uses, 
involving the question of the modc^of supplying a current of water 
for respiratory and alimentary pui’poses. 

In cases where a matter of fact is in dispute, it is always best, 
before arguing the point, to test the truth of former observations. 
On reading Mr. Clarkes letter, therefore, I resolved, as he had 
done, to submit this little bivalve to a re-examination ; and ac- 
cordingly applied to my friend Mr. Cocks of Falmouth to send 
me a few specimens by post, as it is rather difficult to procure on 
our part of the coast. Mr. Cocks very obligingly and promptly 
complied with my request by sending me above a hundred spe- 
cimens, which, after a laiid journey of nearly 500 miles, arrived 
quite fresh, and immediately showed signs of life on being put 
into sea-water. I placed two or three of these in a watch-glass 
under the microscope, and examined them by transmitted light, 
the mode I had before employed with success to observe the cur- 
rents in this species as well as in K. suborbicularis. By this 
\neans I distinctly saw, as on former occasions, a continuous cur- 
rent of water flowing into the anterior tube ; indicated by the 
minute floating particles it contained, which were gi*adually drawn 
toward^ the tube, and one after another passed into it m quick 
succession. In this manner I examined many individuals, and 
always with the same results. When the water is perfectly clear 
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its motions cannot be observed^ and it is therefore ueceasary to 
have some minute floating matter contained in it; but this is 
always the case in water obtained fresh from the sea, though it 
may appear pure to the naked eye. The next tiling to ascertain 
was, whether a cuiTcnt of water passed in by any other channel. 
For this purpose I examined carefully the circumference of the 
mantle, but found no indication of an ingress-current at any 
other part. The floating particles in the water remained perfectly 
stationary, with the exception that an egress-current was occa- 
sionally seen to proceed from the posterior orifice : but this was 
more difficult to detect than the ingress-current, probably because 
the floating matter appeared to be all detained and appropriated, 
and partly because the flow was not continuous, occasioned by 
the alternate opening and closing of the aperture as is usual in 
the excretory siphon. In two or three cases 1 saw a current 
issuing from this orifice very distinctly, but never one entering 
it. In another instance where a delicate filament of extraneous 
matter was attached to the edge of the aperture, its vibratory 
motion showed the proscmcc of a current which I could not other- 
wise detect ; but this filament was always deflected outwards, and 
was never drawn towards the fissure, as would have been the case 
had an alternate current set in in that direction. 

We shall now turn to Mr. Clarkes observations. As Mr. Clark 
docs not say that he has see^ the currents of water in any in- 
stance, I infer that his conclusions arc drawn from the appear* 
aucc and motious of the parts only, which in all cases he states 
very correctly. Mr. Clark considers that the only use of the an- 
terior tube-hke fold is to assist the foot in progression. I do not 
exactly understand how this is to be accomplished, nor is its 
mode of operation distinctly explained. The tube is indeed par- 
tially withdrawn at the same time that the foot is contracted,— 
that is, while the body is drawn forward, — but this appears to be 
more* easily and satisfactorily explained by supposing that the 
withdrawal of the tube at each step is for the purpose of regu- 
lating the admission of water while the body is advanced. Th^ 
parts are known to be extremely sensitive, and contract on the 
slightest external motion. But Mr. Clark thinks he has diflco- 
vered that the supply of water for the branchiae is received and 
expelled by the same aperture — the posterior ono — in the man^ , 
ner of systole and diastole. To this I would reply, that such 
supposition is contra^ to the known ceconomy of the bivalvei, m 
which the Inhalant is always kept distinct from the exhalatit . 
current, and admitted^ a separate aperture fi'om that by which 
the latter is expelled. Tnis seems to be necessary, as the currents, 
being caused by the motion of the branchial cilia, and not by the 
expansion and contraction of the wall^of a cavity, are continuous ^ 
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in one direction^ and the passing in of one portion of water is 
consequent on the displacement and passing onwards of another 
portion^ so that both processes are going forward at the same 
time. The two apertures are always present in those genera 
where the mantle is more or less closed^ though one of them is 
sometimes confluent with the pedal opening. They are usually 
siphonal^ and have been called the branchial and anal siphons ; a 
mode of appellation not altogether correct, as both are alike sub- 
servient to branchial and alimentary purposes ; the one (inhalant) 
being branchial and buccal ; the other (exhalant) branchial and 
anal. In the former the current is pretty regulai’ly sustained ; 
in the latter the water is usually expelled by an intermittent mo- 
tion and occasionally by jerks. I should not have thought it 
necessary to be thus minute in detail did not Mr. Clark's argu- 
ments lead to the supposition that he takes the words branchial 
and anal, as applied to these apertures, in a literal and restricted 
sense, which they are not intended to bear. But to return to 
Kellia rabra : the contraction and expansion of the posterior ori- 
fice is no more than is seen in the excretory siphon of all bivalves, 
and has no power to produce the internal circulation, but merely 
to regulate the discharge, and in this case, where the orifice is a 
mere slit, the ejecting force is very limited. ^Jhe situation of the 
anus, as pointed out by Mr. Clark, is no doubt correct, and in 
the usual place opening behind and within the egress -aperture. 
Mr. Clark, however, saw the points of the branchi® within the 
fissure, which he seems to consider a proof of its being a branchial 
(ingress ?) aperture. The branchi® of this S[)ccic8 are of a tri- 
angular form and very unequal in size, the lower angle extending 
down posteriorly very near to the orifice, but it does not enter it, 
and I think no conclusion can be drawn from this circumstance ; 
at least, none that can be set against the evidence derived from 
the actual sight of the currents, which aiw one may obtain, espe- 
cially the inhalant one, in the way that I have pointed out. 

The superior size of Kellia suburb iculaiis renders it less liable 
to be misunderstood. Having frequently had this species alive 
for several days together, both before and after ascertaiuing the 
peculiarities of Kellia rubra, 1 am suflBciently familiar with it to 
speak confidently concerning its anterior siphon, which, as I have 
more than once stated elsewhere, is a perfect tube, closed below, 
through which the branchial current may be seen to enter. This 
is perhaps the only described species in which the tube is really 
perfect, for M. Deshayes was most likely deceived with respect to 
the Mediterranean Kellia rubra {Bomia siminulum) in the same 
manner that: Mr. Clark and I had been on a first examination. 

To reconcile the conflicting statements of authors. Professor 
E, Forbes has suggested that the open or close form of the tube 
Ann!^ Mag. N. Hist. Ser. 2. VoL iii. 25 
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in this genus may be only a sexual distinction ; but this is dis- 

t )roved by an examination of the Bntish species, where the pecu- 
lar form of each is constant in all the individuals that have been 
examined. 

Before quitting the subject of Kellia ruh'a I wish to take the 
opportunity of mentioning that Dr. Turton was the first to point 
out the viviparous character of this species, which he announced 
in his ^ British Bivalves/ p. 258, twenty-seven years ago. 

I am, dear Sir, yours very truly, 

Joshua Alder. 


XLII. — Description of a hag-shaped^ glandular apparatus on a 
Brazilian Bat, the Embulloiiura caniiia^^ Pr. Maxiimlian. By 
J. T. Reinhardt. 

During a recent sojourn in the Brazils I collected, in the inte- 
rior of Minas Geraes, numerous specimens of a small species of 
bat (the Emhallonura camna, Pr. Maxim.) which is there very 
common, and which attracted my particular attention from the 
fact of Its having its wings provided with a small bag-like ap- 
pendage similar to that noticed by Mr. J. E. Gray* and by Pi'o- 
fessor Krauast in the species of Saccoptergx. 

On my return to Europe, I saw, from the annual report of the 
natural history of the Mammalia for the year 1846 by Professor 
A. Wagner J, that this organ had already been discovered on the 
very same species of bat by the late Dr. Natterer, and that the 
learned Professor had published drawings of it in his ^Beitraf^ 
zur Kenntniss der Saiigethiere von America/ published in tne 
' Abhandlungcn dcr Konigl. Bayerischen Academic dor Wisseh- 
sebaften, Band, 1®^® Abth. 1847.' 

Two figures (/oc. cit. tab. 4. figs. 6 & 7) being all that is to be 
found in the above-named work, there being no description in 
the text, I have thought it right to publish my observations con- 
cerning this organ, which are founded on the examination of a 
large number of specimens, both alive and immediately after 
death. 

On examining in the Emhallonura canina, that part of the 
alar membrane which extends to the thumb, along the fore-edge 
of the upper and lower anu, we find on the back a fisstire lead- 
ing to a small cavity in the interior of the membrane, in v^hifch 
is secreted a reddish, greasy matter. Of a strong, somewlmt 
ammoniacal smell. The aperture is at a distance of abt^t 
8 lines from the insertion of the alar membrane on the biick : the 

* \nn. and Mag. of Natural llrstory, vul. xvi. p. 270. > 

Erichsona Archiv fUr NaturgeRchfclire, Band 1. p. 17a. t. 6. ^ < 

I Ericluon's Archiv, 1847, B. 2. p. 13. ^ 
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wtag being spread, it has the form of a longitudinal Assure, 2 
lines long, which extends immediately to the free outei* edge of 
the membrane, is provided with thick hp-formed edges, and leads 
into a small cavity stretching itself along the margin of the alar 
membrane inwaids to the body, becoming more and more narrow, 
and ending at length about 1 1 line from thci fissure. The wing 
being extended, the two lips of the aperture glide from each 
other, so that the cavity opens ; but when the wing is at rest or 
only half-extended, the innermost, that is to say, that lip which is 
nearest to the body, glides over the outer lip and thus covers it. 

Besides this, the small bag is provided witli particular muscles, 
on the contraction of winch it must open ; for in the alar mem- 
brane are seen fine muscular fibres, which run from the edges of 
the aperture in a parallel direction with the outer edge of the 
alar membrane, partly towards the body, partly towards the 
thumb. The interior surface of the bag is without folds or 
wrinkles. 

On comparing the descriptions of the corresponding organ of 
Saccopteryx with the abovc-desenbed glandular apparatus of the 
Emballonura camnay several material differences may be disco- 
vered : first, the bag of the Saccopteryx is somewhat differently 
situated, viz. just at the bending of the joint of the elbow, while 
in the Ernballonura camruiy us h^us already been mentioned, it is 
placed near the edge of the wing ; further, the interior surface of 
the bag in the former is provided with several shai'p folds or 
wrinkles immediately within the opening, which I have not found 
on the latter ; finally, the bag of the Saccopteryx is much larger, 
and has the appearance of a sharply limited jirotuberaiicc on the 
lower side of the wing, while in the Emballonura camna it is but 
slightly perceptible. 

The males only of the Emballonura camna possess the above- 
described organ ; m the females the bag-1 ikc cavity is totally 
wanting, but the lip-formed edges of the fissure exist in a rudi- 
mentary condition, being represented by two very fine and sharply 
limited folds of the skin, of which the largest (which corresponds 
to the inner lip) scarcely rises the eighth part of a line*. This 
glandular apparatus is no doubt one of the means by which the 
sexes are enabled to recognise each other ; and it appears to me 
very probable, that in the Saccojfteryx likewise, the bag will 
proive to be a sexual character, a supfiosition which may find some 
confirmation in the fact of the speciuven described by br. Krauss 
beipg a male, and the same, if I am not mistaken, being the case 
with a specimen in the British Museum, which Mr. Gray kindly 

* This rudimenUl «tate is, no doubt, tbe reason why it has not been ob- 
served bj the Prince of Neu.Wied, who founded his description of this bat 
upon a single female specimen. 
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allowed me to examine during my short stay in London. Th» 
instance of a sexual glandular apparatus in the Cheiroptera does 
not however stand isolated, since the observations of the late 
Dr. J. Natterer have made us acquainted with a gland on the 
males of at least many species of Dysopes, provided with an open- 
ing, and situated on the throat. 

Copenhagen, Sept. 1848. « 


XLIII. — On some Families and Genera of Corals. By William 
King, F.G.S. France. 

Fam. CvATHoruYLLiDiE, Dana, 

Gen. Pohjcceha^y King. 

A (?) simple Cyathophyllidia. Foiin conical. Walls solid. Pri- 
mary verlical plates converging to within a short distance of the 
centre. Secondary vei'tical plates reaching about half way to the 
centre. Transverse plates horizontal, at iiTCgular distances from 
each other, and extending quite across the cavity. Chambers or 
lamellar interspaces capacious compared with those of other Cya- 
thophyllidias. Rej)roduction within the polypiferous cup. 

Type. l\irbinolia Donatiana, King, ^ Catalogue of the Organic 
Remains of the Permian Rocks of Northumberland and Dur- 
ham/ p. 6. 

This genus diflFers from most Cyatkophyllida in its struc- 
tural characters ; but it appears to be nearest related to Cyatko^ 
phyllumy taking as its type the (?) tn-areal C, plicatum of (jold- 
fuss, which 18 the first species described under the genus (vide 
'Petrefacta/ pi. 15. fig. 12). 

Fam. Fenkstellid.®, King, 

Setting down as the type of Fenestella the F, antiqua of Lons- 
d.ilc, it is proposed to place all those palreozoic genera in the pre- 
sent family agreeing with this genus in being reticulated, and 
having the cellules planted on a basal plate composed of vertical 
capillaiy tubuli us first discovered by Mr, Lonsdale. Besides the 
typical genus above-named, Fenestellida* includes the Polypora 
and Ptylopora of Mr. M^Coy, and the two genera next to be 
described. 

Gen. Synocladia^y King. 

A foliaceous or frondiferous infundibuliform Fcnestellidia. 
Fronds consisting of numerous connected stems or ribs. Stems 


* Ktym. TToXvff, many ; KoiXor, a envity. 
t Etym. (TvVf with ; icXddor, a branch. 
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, bifurcating ; radiating from a small root ; running parallel to^ and 
at a short distance from each other, on one plane ; and giving off 
bilaterally numerous, short, simple branches, of wliich opposite 
pairs conjoin midway between the stems arcuately or at an 
ascending angle. occasionally moditied into stems. Cel- 

lules on the inner or upper surface of the fronds, on both stems 
and branches, imbricated, and distributed in longitudinal scries. 
Series of cellules separated from each other by a dividing ridge. 
(?) Gemrnuliferous vesicles on the dividing ridges. 

Type, Rctepora virgulacea, Phillips : a Permian species. 

Gen. Phyllopora^j King. 

A Fcnestellifha, consisting of infundibuliform, folded, perfo- 
rated fronds or foliaceous expansions. Cellules on the whole of 
the outer or under sui'face of the fronds, and planted more or 
less approximating to a position at right angles to the plane of 
the capillary-tubular basal plate. Cellule-apei'tures with plain 
margins, and parallel to the surface of the fronds. 

Type, Gorgonia Ehrenbergiy Geinitz {^Fenestella permiana, 
King, Catalogue, p. 6). 

Fain. Thamniscid.®, King 

It is proposed to include in this family certain slirub-hke ge- 
nera of palseozoic ciliobrachiate corals possessing the bi-struc- 
tural and polypidomial characters of Fenestellid(e,D\it having free 
stems and branches. It embraces the two following genera, and 
apparently Mr. McCoy's Ichthgorachis, 

Gen. Thamniscusf, King. 

The typical Thamnisndia. Stems frequently and irregularly 
bifurcating more or less on one plane : celluliferous on the side 
overlooking the imaginary axis of the coral. Cellules imbricated, 
and arranged in quincunx. Gemrnuliferous vesicles overlying the 
cellule-apertures. 

* Type, Ceratophytes dnbius, Schlotheim : a Permian species. 

Gen. AcanthocladiaXi King. 

A Thamniscidia. Stems symmetrically and bilaterally branched 
mpre or less on one plane, rarely bifurcating. Branches short, 
simple, occasionally elongated and becoming bilaterally branched. 
Stems and branches celluliferous on the side overlooking the ima- 
ginary axis of the coral. Cellules imbricated, and arranged in 

♦ Etym. \pvWovt a leaf; ir6poSf a perfoiation. 

t Etym. 6afijd(rico£, a little shrub. 

I Etym. UKov^Of a spine ; ^Xador, n biunch ; in lefeieiico to tlie sjnne- 
like branches of the coral. 
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longitudinal series. Series of cellules separated from each other , 

a dividing ridge. (?) Genimuliferous vesicles on the dividing 
ndgos. 

^|)c, Cnatophytes artrejJSy Schlothcim : a Permian species. 

This genus, which differs from Thamniscus in its mode of 
branching and some other characters, is proposed for certain 
corals usually bearing the obsolete name Glauconome, proposed 
by Goldfuss for some species previously placed in Vtncularia by 
De France. 

Fam. Elasmoporid.e, King. 

This group agrees with Escharida in the structure of its po- 
lypidoms or cellules, but differs therefrom m being uni •lamello- 
celluliferous and reticulated. Only the following genus is known 
to the writer. 

Gen. Elamopora*, King. 

The typical Elasinoporidia, consisting of infundibuliform, folded, 
perforated fronds or foliaccous expansions, which are entirely ceU 
iuliferous ; the cellules opening on their inner or upper surface. 
Cellules arranged alternately, and running more or less parallel 
to the plane of the fronds ; their front and dorsal walls forming 
the two faces of the fronds. Cellule-apej-tures approximating 
more or less to a position at right angles to the plane of the 
fronds, furnished with tubular and other processes on their in- 
ferior or projecting margin. Genimuliferous vesicles overlying the 
ccllulc-apertures. Both surfaces of the fronds iovnvomiitm. Outer 
or under surface of the fronds marked with distant waved lines, 
forming the boundaries of the cellules. 

Type, Millepura cellulosa, Linnieua : a species occurnng m the 
Mediterranean. An alliial species {Elasmopora Beaniana, King) 
inhabits the British seas. 

.The type given above is usually placed in Retepora {^fKrusen- 
sternia, Lamouroux, and Frondtpora, Blainville) ; but this genus, 
considering the structure of its typical species, the Millepora 
reticulata of Linmeus, is not only distinct from Elasfnopora in 
generic point of view, but it evidently belongs to a different 
family group, Elasmopora externally resembles Phyllopora ; but 
the want of a basal plate composed of vertical capillary tuboli in 
the former, and the presence of some important differential cha- 
ractei’s in the latter, completely and widely separate both genera 
from each other, 

Further details on the foregoing groupa and some of tb^r 
species are given in the author^s forthcoming monograph. 


• Et} m. lha(rfia, a plate , nopoff a perforation. 
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Bibliographical Notices. 

BIBLIOGRAPHICAL NOTICES. 

Rare and Remarkable Animals of Scotland, represented from living 
Subjects ; with Practical Observations on their Nature. By Sir 
John Graham Dalybll, Bart. Volume second, containing fifty- 
six coloured Plates. London : John Van Voorst, 1848. 4to. 

We have to apologize to our readers for our dilatoriness in intro- 
ducing to their notice this second volume of a very remarkable work^ 
whose speedy appearance we hail with much pleasure. I’he volume 
is equal to tlie first in its bulk and fair proportions, but scarcely 
equal in the interest and marvcllousnesB of its histories ; and indeed 
the author has been anticipated, if we mistake not, in the publication 
of his most curious discoveries, although certainly not in the finding 
of them. He has been long in the possession of a knowledge of cer- 
tain phseuomcna touching the lives ol these inferi(;r animaU, which, 
subsequently ascertained by younger investigators less patient of 
their gestation, got speedy air and publicity , and hence discoveries 
which are original in themselves and of singular interest, appear as 
second-hand and wanting in effect on their now publication. In 
illustration and proof of this we may instance the discovery of the me- 
tamorphosis of the compound and solitary Tunicata — their oviparous 
character — the tadpole similitude of their larvae — their locomotive 
power and subsequent fixation — the difiiuence of each larva on the 
foreign object to be its future residence — and its gradual mutation 
to the parent form. I’his discovery is here fully explained and illus- 
trated from personal observation, aud we know that it has been long 
the author's own ; but naturalists have become familiar with it, not 
through his works, but through the popular writings of Milno- 
Edwards, translated and transferred into every work compiled to 
meet the demand for elementary books on zoology. 

The first chajjter treats of “ Foliaceous Zoophytes," or Flustra. 
At the very outset Sir John tells us that each polype, in the multi- 
tudinous polypidom, lives “ solely for itself, independent of the life, 
the death, and the circumstances of its nearest neighbour. Among 
the multitudes restricted to limited space, wc discover no reciprocal 
bond or connexion, nor any common channel of communicatioq be- 
tween them neither any internal pith or medullary substance per- 
vading the polyporium." (p. I.) But subsequently he arrives at the 
sounder conclusion that, though no connexion or communication 
betw^een the cells of the Flustra can be discovered, “ there is a 
strong presumption of some imperccjptiblc channel or medium 
traversing the leaf, whereby portions with new hydree are generated 
from the older parts." (p. 13.) The polypidom holding in its en- 
tirety m^^iads of individuals begins always with one only cell; and 
this, to secured broader foundation for the future colony, is always 
horizontal, while those which pullulate from it are, and must neces- 
sarily be, vertical, 'fhe oiiginal dies and consolidates, and so do 
its immediate successors, after producing others above them, which 
arc ejected from their living progenitors in regulated ordination, 
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each after its kind. We haTe^ the early etagea of one or two mciea 
distinctly traced ; and there is a very good account of their cuiated 
ova. 

The chapter is illustrated with eight plates, representing Flustra 
carhasea.foUacea and truncata. The FI. papyracea represented in 
plate 7 is very unlike any specimen of the species we have seen, and 
we are inclined to think it no other than a variety of FI. /oliacea^ 
Plate 8 represents not solely Flustra Murrayana, but, as we would 
conjecture, three species; viz. fig. 1. Ccllularia avicularia \ fig. 2. pro- 
bably Flustra Murray ana ; and fig. 6. certainly Flustra avicularia. 

Chapter 2 treats of “ Investing Ascidian Zoophytes," and has 
three illustrative plates. The first of them (pi. 9) represents Fluatra 
hispida remarkably well ; and the species is well described in the 
letter-press. The polype has about thirty-five tentacula. None 
of the marine ascidian hydros have shown me a complement alike 
numerous. Tins animal is likewise among the larger species, being 
about a line and a half in height, and the tentacula composing its 
cell expanding nearly ns much. Its form is elegant, light and l^au- 
tiful. It rises very leisurely and gradually from the cell ; but its 
retreat is most precipitate, vanishing in a moment." (p. 80.) The 
ovum has the same origin and properties os that of Flustra gene- 
rally, but it is quite different in shape from any of them : it is ** pure 
white, elliptical, thin, and fringed by a border of active cilia, — aU 
which renders it a beautiful object under the microscope." This 
peculiar figure of the ovum, taken in conjunction with the peculiar 
substance of the polypidom, would vindicate the claim of the pro- 
duction to be the type of a new genus. 

Alcyonidium parasiticum (pi. lOJ is equally well figured and de- 
scribed. Plate 1 1 illustrates a new species named Alcyonidium my- 
till, from its infesting chiefly the shells of the mussel. The species 
would have been better placed apparently in the genus Flustra. " It 
appears as a small spot, or spreads over a superficial area of various 
extent, until equalling 2 or 3 inches, according to the specimen. The 
diffusing edge is always curvilinear, the patch of dingy white, and sel- 
dom thicker than writing-paper.'' The upper surface is soft, wholly 
composed of numerous cells, apparently with an elliptical orifice ; 
and the lower or deeper part polyangular. However, the exact form 
of the adult is not to be easily discovered ; and, in general, the reid 
figure of the cell seemed to me to be hexagonal." (p. 3fi.) We 
Suspect this is the same thing as the Flustra Peachii of Ckiuch. 

The ** Alcyonium " is tlie subject of Chapter 3. Plates 12, 13, 14 
and 16 illustrate the multiform character of A. gelatinoaum ; plate Ifi 
is a characteristic figure of A. hirsutum, here named A.palmatumi 
and the various figures in plate 1 7 are referable to the same species. 

Chapter 4 is entitled “ Miscellaneous Zoophytes." TTie first of 
them described is Hydra (Coryna) sguamata, pi. 18, figs. 1-10 ; but 
the species is misnamed, for it is really the Hydractinia echinata. It 
is well described, excepting in so far that the author seems mistake 
its muricated basis for the epidermis of the shell on which the ZOQ^ 
phyte has grown. The efforts of Sir John to breed the animal were 
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only partially auoceMful* but it appears that the ova, after their dis- 
eharge from the external and naked bulbules, do not enter into me- 
dusiform larvse, but develope at once into the hydraform condition of 
the parent. 

The figs. 1-6 of plate 19 represent Sertularia thuia. The 20th 
plate is dedicated to the PedicelUna, but the figures tell less of its 
structure than do those of Hassall and Van Bencden. We may 
quote the general description of the species {P, nutans— P. gracilis^ 
bars), which is also applicable to P. echmata, not distinguished frOm 
the preceding by our author. “ In an early stage it appears as a white 
globular head, crowning a short stem, one scarcely half a line high. 
When more advanced, it generally occurs, or, perhaps, more readily 
attracts notice, when in numerous colonies of individuals rising about 
a line and a half. Then it consists of a smooth white stem, crowned 
by a variable oampanulate hydra, with fourteen ciliated tentacula. 
The stem of certain specimens has appeared prickly, sometimes in- 
vested by foreign matter ; and I have thought a web uniting the 
roots of the tentacula discernible. 

“At this stage the Pedicellina generally dwells in numerous so- 
cieties, implanted on the twigs of other zoophytes, or distributed 
profusely over shells. 

“The adult rises half an inch in height by a smooth bare stem, 
with twenty or a greater number of hydreo, meagrely and irregularly 
disposed on branches or pedicles to right and left, on one or on both 
sides. But such luxuriance is very rare. Among a multitude of 
specimens 1 have seldom found any with even a few animals. 

“ It is only in early stages, when the hydra is solitary, that it can 
be most satisfactorily inspected. Then, the head is discovered to be 
of an extremely variable shape, frequently distorted in uii uncommon 
manner, —such as I have not seen in any other zoophyte, — and next 
restored to its symmetry. Sometimes it is flattened, or it is preter- 
naturally enlarged on one side, swollen, contracted, or otherwise, at 
the will of the animal ; and always presenting considerable diversity of 
aspect, either by one or by the various specimens of a colony.** (p. 60.) 
The author notices a singular habit in the species. He says, '* Though 
quiescence always prevails during the earlier part of the day, among 
a colony of single animals, that is, those consisting of only a head 
and stem, all are observed in motion as the hours advance, and as 
the sun begpns to decline. 'Ilie tentacula closing over the mouth, 
the heads become globular, nod, and strike against each other, which 
they are enabled to do by flexibility of the stalk. Where many are 
anranged in a row, they seem literally to pass a blow along the whole 
line, as if in sport. Singular it is, that all animals, even the hum- 
blest, seem to have moments happier than others of their existence ; 
and testify, by unequivocal demonstration, their present enjoyments 
ia conedous security." (p. 62.) 

Sir John goes on to describe Tuhularia sultana = Fredericella suU 
tunOy and Avenella fuscot a hitherto unnoticed ascidian zoophyte para- 
sitioal oh other zoophytes, &c. These species are fibred In the first 
volume^ Another new ascidian zoophyte he names Tbiti cell a 
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pi. 19. 7, which differs from ail others of its family in every in- 

dividual being distinct of itself. It is the cell of a Veiicularia with- 
out the composite character produced by a connecting stem or tube * 
and the single ovate cell is simply 6U{)|>orted on a short pedicle about 
hall its length. The polype has the usual structure of the ascidiane^ 
and is furnished with twenty tentacula. The specimens were found 
on the envelope of an ascidia. 

CrUia ehurnea occujjies rather uselest-ly a large portion of plate 19 ; 
and two plates are devoted to Coryna glandulosa, tlie plate 22 repre- 
senting a specimen with a very peculiar aspect^ in which it is diffi- 
cult to trace the characters of the species. 

Calcareous Zoophytes" are embiaced in Chapter 5. ITie spe- 
cies noticed with more or less detail are Flustra membranacea^ Le- 
pralia pusiulosa, edmtata, punctata^ nitida^ lineata, margm ita, Hpinosa, 
trispinosa and squama, CtUepora emgens^ pumicosa, ramulosa and fm, 
Membranipora pilosa and Tubipora serpens. Several of tliese natnei 
are new to the Biitish zoologist, but whether they designate new 
species is somewhat uncertain, for Sir John Dalyell never uses a 
specific character, which, in our opinion, every new species ought to 
have, and that neatly and curtly defined so as only to embrace its 
own peculiarities The lengthy characters now so much in use are 
comparatively useless, and bespeak feebleness in the authors of them. 
Lepralia pustulosa seems new, and is characterized by a circle of 
minute tubercles around the base of each cell which is laised with 
a plain circular aperture ; of L. edentata we can-say notliing ; Sir 
John’s L. punctata is the L. variolosa, Johnst., nor are we satisfied 
that his L. lineata is distinct from it. Lep margarita embraces more 
than one species, one of them being apparently L aliata, or perhaps 
the ovaiian capsules only of a species whose cells have been obli- 
terated. Lep. spinosa is Lep imtncrsa, Johnst. ; but neither the de- 
scription nor figure enables us to characterize the Lep. squama. CeL 
lepora cingens is new to us , hut the C. iris seems to be nothing but 
a small specimen of C. Sken'eip Flem. 

Chapter G is the most interesting in the volume. It embraces the 

Lunate ascidian zoophytes — Cristatella, Alcyonella, Vlumatella" 
which are beautifully illustrated and admirably described. The 
figures of the Cristatella have really surprised us, and exhibit an 
animal curious beyond imaginative creations. We shall seek for it 
carefully to satisfy the curiosity which Sir John has raised by hia 
pen and pencil. Among the zoophytes of the fresh waters of Scot- 
land.” says our author, " this is perhaps the moat remarkable of all. 
The features by which it is distinguished belong to none of the ie$t» 
nor. it may be. to any other known animal of the universe." (p. 99.) 
llie history of it is very complete, but it must be read as a whole to 
be properly appreciated. 

^ually complete and interesting is the history of the Alcyonella^ 
but we are not aware that any of the facts are unknown to oatn^, 
raUsts. Two plates arc appropriated to its illustration ; and Sir John 
attempts to define two species of the genus — the A. stagnorsim anA 
A. gelntinosa, and a nameless third one is indicated. The author 
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sdmital that further obearvations are required to prove their dietinct- 
ness. The eharactera of the two named may be thus expressed ; — 

Al. sta^orum, masi gray, polypes with 42-44 tentacula, 

Al. ^latinosa, mass yellowish or gray, polypes with 70 tentacula. 

Of the Plumatella we may confidently assert, that the history and 
figures given by our author are Very superior to any hitherto pub- 
lished. His observations go to prove the distinctness of Plumatella 
as a genus, but he has seen only one species, the variations of which 
are not so prominent as to constitute them different in kind : *‘the 
reciprocal resemblance of specimens to each other is not so striking 
as at once to prove identity, though enough to establish kindred." 
(p. 124.) The tentacula vary apparently from about fifty to seventy, 
and Sir John says that the number certainly augments with age. 

Chapter 7 is devoted to “ Aecidia " We must content ourselves 
with a mere indication of the species described. 1. Ascidia villosa 
= Pelonaia corrugata, Forb. 2. As. intestinalis, a species not de- 
scribed by Forbes and Hanley. 3. As. rusttca = As, scabra, Forb. 
and Hanl. The young brood " of this represented on plate 35 is 
surely a distinct species. 4. As. scabra = As, virginea, Forb. and 
Hanl. 5. As. mentula, a rare and gigantic species. '* Specimens ob- 
tained in the Orkney Islands are no less than 8 inches in height, 
and 3 in their widest diameter." 6. As papilla = Cynthia grossu^ 
Jaria, Van Beneden. This is fully described, and its mode of pro- 
pagation ascertained. 

“The Compound Aecidia" are described in Chapter 8, and five 
plates are devoted to their illustration. We cannot undertake to 
collate the species with those described by other authors, for the 
subject is difficult, and specific characters of ready apprehension 
have not been given anywhere. Sir John denominates one kind 
described by him Botryllus verrucosus ; but he has left the others 
figured to be named by those who list. 

Chapter 9 contains good figures of some “ asteroidal zoophytes," 
viz. Lohularia digitata, Virgularia mirahilis and Pennatula phosphorea. 
We need scarcely add that the history of each of them is given in 
full and interesting detail. 

The ** Actinia” or “ the Animal Flower" is the subject of Chap- 
ter 10, and the portraits of the species are exhibited in five plates. 
After an excellent history of the genus, the author proceeds to de- 
scribe the species whose habits he has studied with so much patience 
and care. I, Actinia mesembry ant hemum 2. Ac. cerasvm^Ac, chio^ 
cocca, Johnst. 3. Ac. gemmacea^ Ac, coriacea, 4. Ac. slegans, 
bably a new species. 5. Ac. exploratory Ac, troglodytes, Johnst. 
6. Ac. laceratay Ac. anguicoma. Price. 7. Ac. maculatay Adamsia 
pallfatn. 8. Ac. dianthus. 

Chapter 1 1 is entitled “ Miscellaneous Supplementary Observa- 
tions." It contains some Additional remarks on the Hydra tuba, 
the story of whose singular metamorphosis fcrt*med such a charming 
episode in the first volume ; and we have also another plate devoted 
to its further illustration. It may be remembered that the Hydra 
tuba, at uncertain epochs of its life, produced in succession, as from 
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a roll, minute medustform young, which ba^e been preaumed to bt 
the young of some larger and common species ; but our author has 
never in one instance seen them undergo “ the smallest sensible 
change." '* either by organic increment, or the evolution of addi- 
tional parts. They perished in the precise state wherein they were 
first recognized/’ although some specimens survived for sixty days. 
Sir John adds : I have not heard that any other naturalist has been 
more fortunate. — that be has succeeded in preserving those compo- 
nent portions of the medusan roll under uninterrupted observation 
until some farther evolution, alteration, and increment, admitted 
their identification with adult animais. If this has actually been 
done, my ignorance of it must plead an apology for protracting the 
narrative. I have observed it affirmed, it is true, that older and 
larger Medusa are the adults of the younger and smaller tribe now 
referred to. But I have not seen any demonstration of the facts, 
possibly owing to my very limited sphere of information." (p. 242.) 
In fact the additional observations of Sir John Dalyoll make us 
doubt whether they can ever pass into larger Medusae, any more 
than the medusiform larvso of the Campanularia can do. but rather 
that it may be they should develope into the hydra-hke parent, which 
produces these Medusae only at uncertain intervals and under un- 
ascertained conditions. 

Plate 51 contains good figures of Medusa aurita and capillata. ^ 
Other species named Medusa crinita, proboscidea, a species of Tima, 
Medusa fimbriata, Beroc ovata, B, punctata, B, biMatOp B, pileus, are 
represented more or less fully in the plates which follow. 

Plate 55 is named Valkeria spinosa, but it has a very peculiar 
aspect which pu/zles us. Plate 56 is entitled " Ascidia," and we 
presume the species to be A. mentula described in a former portion 
of the volume ; which concludes with an interesting chapter on the 
" Nature of Zoophytes." 

First Steps to Zoology, By RoBauT Patterson. Simms and 
M'Intyre. London, 1849. 

This recent addition to our stock of popular books on natural 
history is an abridgement of Mr. Patterson's more extended work, 
the * Zoology for Schools.’ Here his object has been merely to 
furnish the young reader with short notices of the various orders 
into which naturalists have divided the animal world, and in this he 
has fully succeeded. No more prominence is given to one portion 
over the others than from the nature of the subject is almost inevU 
table, and we think that the * First Steps to Zoology ' will be found 
to convey to the beginner a very fair impression of tlie extent of the 
ahimal kingdom, and of its great leading divisions. ^ 

The book is illustrated with a large number of woodcuts, but 
either from long wear or from carelessness in working, the preseid; 
impressions are very inferior. This is a pity, as in all probability a 
little care would have prevented such an occurrence ; and in the event 
of a second edition appearing, we hope Mr. Patterson will try whe^* 
ther something cannot he done to improve his book in this respects 
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* The Elements of Botany. By A. Db Jusaibu. Translated by 
J. H. Wilson, F.L.S. &c. Van Voorst. 

The “ Cours §16mentaire " is so well known that it is unnecessary 
for us now to speak of the great merits it possesses ; we have here 
merely to express an opinion on the manner in which Mr. Wilson has 
executed the task of translating into English. Some few points 
might be adverted to where there is room for improvement, but on 
the whole the translation is very well done, and exhibits more than 
the average amount of care and fidelity. With the help of the ori- 
ginal woodcuts and the adoption of a similar page and type, the En- 
glish version, which perhaps retains rather too much of the French 
idiom, has been made quite a reproduction of the original, and as 
such will prove of great utility to those who cannot use the French 
version with facility. 


PROCEEDINGiS OP LEARNED SOCIETIES. 

ZOOLOGICAL socifyrv. 

May 23, 1848. — R. C. Griffith, Esq., in the Chair. 
Observations relating to some of the Foramina at the bask 
OF the Skull in Mammalia, and on the (Classification of 
the order Carnivora. By H. N. Turner, Jun. 

Of all those parts of an animal frame to which the zoologist may 
direct his search for characters truly indicative of the affinities of the 
species, or of the group to which it obviously belongs, there is per- 
haps none in which a greater number of such character** are presented 
at one view than in the lower surface of the skull. Here are seen, — 
not only the teeth, whose differences of structure always have, and 
always will be, made considerable use of in assigning characters to 
zoological divisions, in whatever w'ay our opinions as to the value of 
the characters derived from these organs may be modified by further 
researches, — but also the form and development of the zygomatic 
arch, with the capacity of the temporal fossa, and the mode in which 
the jaw is articulated ; the form and extent of the bony palate, with 
its pterygoid appendages, the situation of the occipital foramen, and 
the structure of the condyles to which the atlas articulates, and many 
other characters of greater or less apparent consequence, may in the 
under surftiioe of the cranium be all distinguished at a glance. 

Accordingly we find that such of our more modern naturalists 
whose endeavour has been to fix classification upon a truly philo- 
sophic basis, instead of resting satisfied with the arbitrary sub- 
divisions formerly in use, have directed their observations particularly 
to this part, so that the more obvious characters which it affords 
have been well observed, and turned to very useful account in deter- 
fnining the extent and affinities of groups ; but in some coses, where, 
from the very close alliance existing between the genera, the differ- 
ences presented in this part are necessarily very minute, their im- 
portance in a zoological point of view has not as yet been recognized. 
As some of the characters of which 1 propose to avail myself in the 
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classification of the order Carnivora consist of peculiarities in rokpoct 
to certain of the foramina at the base of the cranium, I may perhaps 
be permitted, although the foramina have already been to some extent 
studied by those who have entered minutely into the details of 
mammalian osteology, to point out some instances in other orders, 
where, in the course of such observations as my opportunities have 
permitted, I have noticed relationships between the peculiarities pre- 
sented by the foramina and certain natural groups already established 
by well-marked characters. 

For example, when we see timt throughout the whole series of 
Marsupial Mammalia — an order which, notwithstanding the widely 
different modifications which its forms present, is marked by many 
striking peculiarities of structure which quite isolate it from ail other 
members of the class — a number of minor peculiarities are equally 
constant, and therefore in any species equally indicative of that par- 
ticular type of structure ; and among these, that the internal carotid 
artery does not enter the cranial cavity, as in most mammalia, by a 
foramen in the tympanic bone, nor — as is the case in many, and 
might here be well expected, from the small development of the tym- 
panic hone — through a fissure between that bone and the basi-sphe- 
noid. but through a special foramen, which is pierced on the side of 
the basi-sphenoid bone, and enters the skull in an inward and for- 
ward direction, — we are surely justified in attaching some importance 
to this peculiarity in a zoological point of view, and in considering it 
just os characteristic of the Marsupial order as the articulation of the 
head to the atlas by a double condyle is of the Mammalian class 
itself. 

The remarkable differences in general structure presented by the 
skull throughout the Rodent order, so carefully investigated and 
judiciously applied to its classification in the researches of my accom- 
plished friend Mr. Waterhouse, lender it quite unnecessary to de- 
scend to such minute and comparatively unimportant charactevs as 
those which the foramina may afford ; and fiom the frequent imper- 
fection of bony development in these usually small and rather lowly 
organized mammalia, we cannot expect to find the characters pre- 
sented by the foramina of so strictly definite a nature as those 1 shall 
have to point out in animals of higher types of structure ; but never- 
theless, when due allowance is made for these occasional imperfec- 
tions of development, we shall yet find, that although the characters 
of the foramina in this order are not sufficiently decided to be very 
serviceable to the zoologist, they present a certain general accordance 
throughout the groups, which in connection with the present subject 
may perhaps give them some degree of interest. 

In this order, the canal, for which I here propose the name of ali- 
sphenoid canal, and which serves to protect the continuation of t;be 
external carotid artery during a part of its course, seems to be of 
nearly constant existence, although in many species of the HyiCricida 
it Coalesces, through non-development of the separating lamina, with 
the fissure passing through between the walls of the pterygoid fc^^sa 
into the orbit. The fissure alluded to, for which Mr, Waterbpu#e 
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•uggeated, though I am not aware that he has publislied, the name 
of interpterygoid canal, is a characteristic of this family. There is 
another remarkable canal which exists in I think I may say the 
greater number of the species in this order, and which I have not as 
yet noticed in any species of other orders : its posterior opening is 
near the foramen ovale, sometimes on the outside and sometimes on 
the inside of the cranium ; it extends forwards a short and variable 
distance, then opens externally, and serves to transmit a neiwe to 
the masticatory muscles : this canal, which is not unfreqiicntly 
double, I will here, for convenience of reference, designate the ex- 
ternal ali-sphenoid canal*. 

The Hares present characters differing from the rest of the order, 
in the absence of the ali-sphenoid canal | , and in having a distinct 
canalis caroticus excavated in the tympanic bone ; the external ali- 
sphenoid canal usually exists, end is double, but from imperfection 
of bony development is not always very clearly demonstrable. 

The oli-sphenoid canal must be said to be of constant existence in 
the Hystricidte (as defined by Mr. Waterhouse), although, as I before 
observed, it often coalesces with the interpterygoid, through non- 
OBsification of the lamina which separates them ; for its outer wall is 
always distinct; and even in the Caviine subfamily, where the max- 
illary bone extends back to meet the temporal, the ali-sphenoid bone 
always lines the bridge thus formed, so that the canal no less deserves 
the name which 1 have ventured to propose for it. The external 
ali-sphenoid canal also exists in this family ; it is not usually demon- 
Btrable in the Caviina, having apparently coalesced with the true 
ali-sphenoid , but in a large skull of the Capyhara contained in 
the Society’s collection it is very distinctly separated. In some of 
the Hyslncine subfamily {Sphiggnma, Erelhizon, Cfuetomys) this 
canal is double, and in such of them as have the true ali-sphenoid 
canal coalesced with the interpterygoid, the lower division of the ex- 
ternal all-sphenoid might perhaps be mistaken for it ; but the true 
ali-sphenoid canal always opens antenorly vnlfiin the lamina which 
forms the external pterygoid process and the outer boundary of the 
coalesced foramina spheno-orbitarium and rotundum, while botli 
divisions of the external ali-sphenoid canal open on the outside of 
this lamina ; in those species however which have the true ali-sphenoid 
canal separate, the homology is at once apparent. 

Although the arrangement of foramina in the common Rat and 

• This canal ii allaHcd to by Cuvier ( Anatom ie Compart, 2nd edition) in several 
oaMi ; I will cite one of them Dans le porc^pic commim . . . . il y a dans Taile 
pterygoide exteme deux canaux, L’un iof^rieure, s’cuvrant en arriere a la racine de 
cette aile, uii autre aupdneure, et s’ouvraut prds du temporal. C'est le premier 
qai parait etre Taualogue du canal vidien ’’ That is, of the canahs ali-sphenoideus, 
as 1 shall hereafter show that it is not the homolo^c of the vidian canal ; the 
second alluded to hy Ciivior is the canahs ali-sphenoidcus externus. 

t Cuvier also observes, ** Dans les li^vres . . . . le canal vidien (the ali-iphe- 
nold^ n’est qu’un trou dsiis I'aile pterygoide externe,’' and his editors add. within 
brackets, “••et que Ton distingue dans Vorbite tout pri^s et en deliors du pr^c^dent.” 
The hole alluded to, however, from being sitnated quite in the depth of the pterj'- 
goid fossa, la much more like the interptcrygoid canal m the Hys/ricida. 
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the common Squirrel appear very difierent fron^ each oth^, thcr^ ie 
in fact but little to difitin^^ieh, so fir as theBe peeuliaritiefi are oon^ 
oerned» between tlie families to which they respectively belong, in 
the latter animal, and indeed throughout the family, we find the fol- 
lowing arrangement : the foramen ovale is a large round hole, within 
the edge of which open the posterior orifices both of the true aH«* 
sphenoid canal and the canalis ali-sphenoideus extemul, and also of 
a canal which only penetrates the substance of the basi-sphenoid 
bone, and meets its f^ellow from the opposite side. The foramina 
lacerum anterius and posterius are each of small size ; I cannot per- 
ceive any distinct cunalis caroticus. In the llat the canalis ali- 
sphenoideus extemus does not exist, its place being marked by a 
rather indistinct groove in the bone; the true ali-sphenoid canal is 
present, and its posterior opening is some distance anterior to the 
foramen ovale ; the foramen entering the substance of the basi-sphe- 
noid also exists, but is situated some distance behind the foramen 
ovale ; from the posterior corner of the external pterygoid process 
there is continued a little bridge of bone, which arches completely 
over the foramen ovale : there is no canalis caroticus, a groove only 
representing it. But in specimens that 1 have dissected for tlie pur- 
pose, I have noticed that the external carotid artery actually enters 
the cranium through a canal in the posterior part of the tympanic 
bone, from which it emerges above, and after passing within the 
cranium for a short distance, passes out again through the long fissure 
that separates the anterior side of the tympanic bone both from the 
ali-splicnoid and the squamous bones ; it then passes through the 
little bridge that crosses the foramen ovale, and then through the 
ali-sphenoid canal, after which it, as usual, meets with the second 
branch of the fifth pair of nerves, and accompanies it through the 
infra- orbital foramen to the upper lip. But the chief differences here 
pointed out between the Rat and the Squirrel seem only to consist 
in the extension backwards, in the latter, of the ali-sphenoid canal 
to the foramen ovale, and the presence or absence of the lamina that' 
encloses the canalis ali-sphenoideus externus. Some genera of Rats 
(as CricetuB, Cricetomya, Hapalotis, Hydromys and othets) present in 
these respects the same characters as the Squirrels, in Some of the 
larger species of which we even see a very slender arch of bone just 
before the foramen ovale. However, in all those genera of < Rats 
alluded to. the fissure by which the external carotid artery emerges 
from the cranium is very apparent, and I have not perceived it to ' 
exist in any of the Sciurida, 

In the Edentate order, which, though so limited in the nuilibct oi 
species, is far from being so in the variety of its forms, the foramina ' 
present characters which will connect together those forma Which ' 
other and more important characters show to be nearly allied^ • hi * 
the Armadillos the optic foramen is small and distitict;' the foranma ^ 
rotund um has coalesced with the foramen ipheno-orbitarmn | tho 
foramen ovale is a distinct, roundish aperture: th^re ia ueoally^a 
distinct canalis caroticus, but in the Daeypus sexeinctus it la only 
closed at the anterior partf and in one specimen that I have seekii 
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6| one side only i« completely enclosed : the foramen lacerum 
poaterius is very small ; there is a distinct fommen glenoideum. In 
the Manis the characters of the foramina are very similar, but there 
ia no canalis caroticus. 

Id the OjrycteropuB Capensh the small optic foramen is placed back 
within the lamina enclosing the coalesced foramina spheuo-orbitarium 
and rotunduA. so that in a side view it is concealed : just before the 
foramen ovale is an opening into the substance of the bone : the 
foramen lacerum antcrius extends all along the anterior and inner 
side of the bone of the ear ; the foramen lacerum postcrius is of a 
roundish oval form ; the foramen condyloideuin is veiy large : there 
is neither u distinct canalis caroticus nor a foramen glenoideum. 

The Sloths have some peculiar characters of their own : in them the 
foramina opticum and spheno-oibitarium are distinct within, but the 
orhito-sphenoid sends out a little process forming a canal, which 
serves as the external opening for both of them ; the foiamcn rotun- 
dum is quite separate, opening at some distance below : in the Bra- 
dypus tridactylus it opens just at the point where the vertical lamina 
of the palatine bone joins the orbi to- sphenoid ; the foramen ovale ia 
also very close to the junction with the pterygoid. There is a distinct 
canalis caroticus. but no foramen glenoideum , the foramen condy- 
loideum is large and conspicuous. 

It is in the Pachydermatous and Ruminant orders, however, that 
I am enabled to show the clearest indications of accordance between 
certain characters of the foramina and the groups into which these 
orders are divided. In the elaborate and highly-interesting paper 
read not long since by Professor Owen before the Geological Society, 
in whrch he suggested the admirably-chosen names ‘ Artiodactyla * 
su^d * Perissodactyla ’ fur the two subdivisions of the Ungulate Mam- 
malia, it is much to be regretted that he has in no way alluded to 
the characters which the under surface of the skull presents ; for 
they show three different types of structure, which, so far as those 
genera, of which the under surface of the skull is known, w^ould indi- 
cate, appear very distinctly separable. Of these, two are included 
in the order Pachydermata, as usually adopted, while the third is 
that of the Ruminant. I am not at present prepared to offer any 
decided opinion as to the suggestion of Professor Owen, that the 
two orders ought to be united \ and indeed that question forms no 
pwrt of the present disquisition ; but in pointing out the characters 
presented by the cranium in these three distinct types, 1 cannot but 
very much regret that I have not been able to meet with skulls of 
any of the fossil genera that afford the intermediate links by which 
Professor Owen proposes to unite the orders, in such a condition as 
to enable me to discriminate the characters of the basal |)ortion of 
the cranium. Perhaps the absence of such specimens may in some 
measure aeoount for the omission of any notice of these characters 
in the paper to which 1 have alluded. 

j In looki^ on the under surface of a Ruminant skull, the observer 
in at once struck with the great separation between the nidus of the 
Ust molar tooth and the walls of the canal of the posterior nares ; 
Aim. ^ Mag. N. Hist. Ser. 2. Vol. iii. 26 
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while in both the divisions of the Pachydermatous order the cdhnec* 
tion between the palatine and maxillary bones is continued quite to 
the posterior termination of the latter. In the Ruminant the canal 
of the posterior nares is of immense depth in the vertical direction» its 
walls extremely thin, the true pterygoid bones reduced to thin lamihcs 
lining the posterior part of the canal, and forming the hamular pro- 
cesses ; and although in the Camel and Llama, the emmal and in- 
ternal processes (of which the former belongs to the sphenoid, while 
the latter is the true pterygoid bone) being each well -developed at 
the tip, there is a considerable notch between them, the outer ptery- 
goid entirely wants that lateral expansion which in animals having a 
pterygoid fossa forms its outer wall. 

The occipital bone has usually its basal surface flat, marked with 
eminences, of which different ones are more or less developed in dif- 
ferent genera. In the Sheep there is a salient one on each side, 
rehdering the surface of the bone between them quite concave ; while 
in the Camel, the Ox, and the Deer, it is another pair of tubercles 
that are most developed, being situated close to the condyles, the 
articulating surfaces of which approach each other more than in the 
Hogs’", and in the Deer and Camel are even continued on to the 
tubercles. The paroccipital processes also in Ruminants take their 
origin more towards the outside than in the Hogs, and the space 
between this process and the condyle is much more deeply excavated. 
Each of the three separate types of Ungulata before-mentioned has 
likewise its distinct form of articulation for the under jaw. That of 
the Ruminants is a slight convexity, shelving off into a nearly semi- 
circular concavity behind, thus admirably adapted for the rotatory 
grinding motion of the under jaw ; this concavity is hounded behind 
by a ridge, which terminates within in n small processf- 

The following characters are afforded by the fotamina The fora- 
men ovale is large, distinct and exposed, completely enclosed by the 
ali-sphenoid bone ; there is no trace of an ali-sphcnoid canal, nor of 
a distinct canalis caroticus, it being represented merely by a notch 
in the auditory bulla, having merged into the adjacent Assures. The 
foramen oondyloideum occupies a rather concealed situation, espe^ 
daily in the D^er, where it is quite hidden by the laterally expanding 
anterior termination of the occipital condyle : the foramen glenoi- 
ilcum (so named in the second edition of the * Lemons d'Anatomie 
Compor^e) exists in Ruminants. 

The Hogs and allied genera, constituting the artiodaotyle division 
of the Pachydermata, are constnicted upon a second type, ^so marked 
by characters seen in the under surface of the skull. The palate is 
flat and solid. Its level much below that of the base of the cranii^m, 
extending back quite as far as the extent of the molar series^ 
tbronghout its length is closely applied to the walls of the posterior 
nares ; therefore the large notch so remarkable in the Ruminaht docii 


V In the Camel they are absolutely in contact below, 
t This process, which is placed more outwardly in the eouine typS 6f PtSh|^ 
dermati, ia In the Rhinoceros much elongated, and even touchei the paroCdpM, 
CBcloaingtbe meatua anditorins between them. • ^ ^ 
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npt exists and the pterygoid foesa ie nearly iu a line witli the molar 
•eries. The occipital bone presents characters strikingly different 
from that of the Ruminant , its surface is flat beneath, witli a ridge 
along the middle ; the condyles arc rather distant from each other, 
their articulating surfaces terminating very abruptly in front ; the 
poroccipital processes are straight, much prolonged in the genera Su8 
and Babirussa, placed less laterally than in either the RumiiianU or 
the other division of the Pachydermata, and from eacii la continued 
inwards a ridge on about the same level with the liase of the occipital 
bone, and on or near its summit the foramen cundyloideum is seen. 
The space is short between tlie posterior riares and the auditory 
bullae, and the origin of the zygomatic piocess, with its articulating 
surface, is so much pushed hack, that a line drawn across from one 
to the other would pass right through the bases of the large udder* 
shaped processes of the tymjmnic hone ; and the pterygoid processes 
of the sphenoid have so much lateral expansion, that when thc^true 
pterygoid bones have sufficient development to form the inner walls, 
the fossae are very distinctly marked. For the articulation of the 
lower jaw there is a transversely elongated surface, concave trans- 
versely, slightly convex in the uiitero-posterior direction, which servea 
alone as a fulcrum for the movements of the jaw, since the space 
behind it is rugged and does not present the characteis of an articu- 
lating surface. 

. But the group at present under consideration seems clearly to 
admit of separation into two distinct subdivisions, to the first of 
which, including the genera Sus, Babirussa and Phascoch<eru8, the 
foregoing observations are intended more particularly to apply. Of 
the second, the Peccary and the Hippopotamus present us living ex- 
amples, and to it the greater number of the extinct genera of axtio- 
dactyle Pachydermata must belong, if the ditfeiencc which the two 
subdivisions present in the structure of the molar teeth be found 
constantly to accompany those of the skull 

As so few genera of this second subdivision of the artiodactyle 
Pachydermata have presented their entire cranium for our examina« 
tion, it will be better to content ourselves with pointing out the 
^aracters in which that of the Peccary, a convenient standard for 
comparison, differs from the genuine Hogs. 

In this animal the pterygoid bones and processes are pushed nearer 
the middle, narrowing the aperture of the posterior uares ; and al#^ 
though the adult Peccary shows no fissure between the alveoli of the 

* Ip the very hrkf notice coinnmnicAteil to tlie Society last year by Mr. Hodg^ 
soa^ (xf a diminutive species of Indian Hog, on which be founds the Keous ** Por^ 
tuh,** it is much to be regretted, that while eiuleavourii^ to establish the Zoolo- 
(j;icsi position of the genus botweep the Hogs and the l^ocary, and mentioning, 
Sa^ppnQQdinsttng it to the latter, some very trivial external characters, together 
with tha number of molars, which being six in each series, cannot indicate such 
an affinity, since the Babiruttsa, a true Hog, has (in the adult state at least) only 
live, he has omitted to acquaint us with the structure of those molars, which it 
have been emded that a naturalUt would have made the subject of par- 
tiailltf obearvatii^ which would very probably have decided the point id 
hi question. 

26 * 
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molar series and the walls of the nasal cavity, yet in a rather joun^ 
skull of Dicotyles labiatus, where the penultimate molar has not qufte 
risen into its place, and the last remains still imbedded in its socket, 
there is on each side a narrow fissure between the posteriorly pro- 
jecting nidus and the pterygoid appendages ; but this character can 
scarcely be reckoned among some others which do seem to approxi- 
mate the Peccary to the Ruminants, since the fissure is great even 
in the adult Ruminant, and in no adult member the Pachyderma- 
tous order docs the termination of the molar series extend back so 
far as to reach thc‘ anterior termination of the pterygoid appendage. 

lt*is in the occipital bone that the Peccary depaits most from the 
character usual in the Hog- tribe, and approaches to that^ structure 
which is presented by the Ruminants, and by the other large group 
of Pachydermata. The origin of the paroccipital processes and the 
absence of the ridges extending inwards from tlieir bases, together 
with the position of the foramen condyloideum, ajiproximate the 
genus to the last-mentioned groups ; but the processes themselves, 
although they are short, approach nearer in form to those of the 
Hogs. The lateral expansion of the pterygoid processes, although 
still considerable in Dicotyles labiatus, is much reduced in the Taja^u. 
The glenoid cavity is not pushed back to the same extent as in the 
Hogs, and its level is relatively much lower than either in them or 
in the Ruminants, so that a line drawn through the posterior termi- 
nations of the articulating surfaces would pass through the auditory 
bulloe near their lower surfaces; and the structure of the glenoid 
cavity itself is quite distinct, somewhat resembling that so charac- 
teristic of the order Carnivora. It is an oblong surface, lengthened in 
a direction slanting from behind forwards and outwards, and is con- 
cave in the antero-posteiior direction, 'llie HipiK)potamus shows 
itself to be closely allied in the structure of the occipital bone and of 
the glenoid cavity ; the pterygoid bone is not sufficiently developed 
to form the inner wall of a fossa*. 

In both divisions of the artiodactyle Pachydermata the foramen 
ovale is not completed by the ali-sphenoid behind, but truly merits 
the name of a " foramen lacerum'’ : there is no trace whatever of the 
ali-sphenoid canal, nor of the canalis caroticus, not, in the true Hogs, 
of the foremen glenoideum ; this however exists, but is very small in 
the Peccar) , in which also the position of the foramen condyloideum 
differs from that of the true Hogs in a degree corresponding to the 
altered structure of the occipital bone. 

The third great type of Ungulated Mammalia (the Perisspdaetvla 
of Professor Owen) is also marked as distinctly by the confdrmi^tfdn 
of the base of the skull, as by tliat characteristic structure of iilie 
tarsus which enables the palaeontologist, on looking only at an astra- 
galus, to recognize the armed Rhinoceros " as readily as if tlie 
animal complete were presented to his view The skulls of the Hdf^e, 
the Tapir, and the Rhinoceros, when we look on their under turlaces, 

* In an excellsot skull of this aaimal contained in the Socuety's cpHeCtlOn, pis 
^ lsoi7mal bone forms within thei orbit a considerable oueo&i buDa, hiving 
parietei, and apparently deBtinedVfor the protection of the l^rym^ sac< / ' r , 
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^ow Qt one i^Unce bo sti iking a similarity of plan, that if we can 
but divest ourselves of prejudged notions, which the great contrast 
in external form may have imparted, we cannot doubt their close 
alliance; and the Jittle Ilyrax, the only other living genus of this 
family, when we make allowance for those differences of proportion 
invariably existing between upecies organized upon one plan, and 
differing much in size, will also be found closely to resemble its 
more gigantic relatives. In this group the bony palate is curtailed 
in length, its level not much below that of the base of the cranium, 
and the size of the posterior nasal orifice made up'^chiefly by its great 
increase of length in the autero-postenor direction. Here also there 
is no fissure between the wide-spreading walls of the nasal canal 
and the nidus of the last molar tooth. The form of the auditory 
bulla presents a neaier approach to the Ruminant than the Hog, as 
also does the occipital hone, especially in the form and relative 
position of its condyles and paroccipital processes; but the under 
surface of its basal portion is flat, and very convex in the transverse 
se^ction; the lower jaw aiticulates on a fulcrum similar to that de« 
scribed iu the true Hogs, but posteriorly is a smooth concave surface, 
which terminates behind in a characteristic salient process. Among 
the characters of the foramina this division is well -distinguished 
from eitlier of the others by the presence of the ali- sphenoid canal, 
which exists in all the living genera, and, as already pointed out, is 
wanting both in the Ruminants and in the Hog-tnbe*. 

This canal is also present in the Elephant and Mastodon, an 
aberrant division of the order, also possessing toes in uneven number, 
and still further characterized by being the only members of the 
Ungulate division that have a distinct canalis caroticus, and by their 
wanting the foramen condyloideuni. 

A sufficient number of examples have now I think been adduced, 
to show, that although the instances may be few in which a group 
could be isolated by characters drawn from the foramina alone, yet 
in mo'^t cases they will be found to be of some assistance in marking 
the limits of closely-allied divisions; and even in those cases which 
I have brought forward, it is far from my intention to advocate that 

^ Since iluR paper was communicated to the Society, it has struck me that the 
similarity of structure (which must* have been observed by every naturalist who 
has given attention to the subject of dentition) existing between the premolara and 
true molars in the members of the Perissodactylo division, may prove an important 
addition to the zoological characters of that ^oup. This roust of course depend 
upon the oonfirmatfon, by further researches, of the idea, that in most Mam- 
iyiaUa a premofar represents, in the homologies of its component parts, only 
half oft ^olar\ but there can be no doubt that in the group alluded to 

tha premdan each represent the whole of a true molar, for the resemblance in 
Bloat cases is very striking. Among all the genera, the extinct Lophiodon is that 
which looks most like an exception . unfortunately, I have never had access to any 
^eclmfina of this genus ; but so far as I can judge of it by the figures pabUshed, 

1 should be inclined to the belief that further researches will show, that notwith- 
standing the apparent dissimilarity, the prcmolars of the Lophiodon, os well as 
'tfibse 0i the other members of the Mup, each represent the whole of a true mOlar ; 
find that in the other divisions of cne Ungulate, as well as in most members of the 
class, the half bply of a true molar Is typified. 
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ady use need be made of such characters as these, when the groufia 
can be to well estabUsbed upon characters more obvious and imports 
ant in their nature. 

We frequently find groups which, though very extended as to the 
number of species they contain, are much more limited in respect to 
the varieties of structure they present than other groups appa^ 
rently of equal rank containing a much smaller number of species. 
Such groups are of course always the most easy to isolate, but the 
most difficult to subdivide i it it in these that w*e find the most con- 
fusion existing, and the greatest variety of opinion among naturalists 
as to the manner in which their subdivision should be effected. Ex- 
cepting m the highest divisions, it is but of late years that naturalists 
have at all appreciated the distinction between what are usually 
termed ''essential" and "adaptive" characters, of the former of 
which, as we descend to the lower groups, not only is the existence, 
but also the importance, much less easily recognized. 

The base of the cranium, as I before observed, is, from its having 
less connexion than most parts of the bony framework with the pe- 
culiar wants of the species, by far the most rich in such characters ; 
among those which the foramina may afford, I must here dwell 
rather particularly on the evidences of affinity afforded by the pre- 
sence or absence of the ali-sphenoid canal, and also explain my rea- 
sons for assigning it a new name. As will appear from the observa- 
tions I have brought forward, it exists throughout the Hodentia, ex- 
cepting the aberrant family of Hares ; it is wanting in the Marsupials 
and Edentata; and among the Ungulate division, including tlie Ru- 
minants and Pachyderraata, the Artiodactyle division, including the 
Ruminants and those Pachyderms which have the toes in even num- 
ber, is constantly characterized by its absence ; while in the Perisso- 
dactyla it is as const*, ntly present. In the first edition of the ' Le 9 oaB 
d’ Anatomic Compar^e,' the illustrious author only alludes to this canal 
in a very vague manner; and in the more recently published edition; 
in which the osteology of the cranium is much more fully elaborated, 
it is spoken of every wliere os being the vidian canal, — the existence 
of a vidian canal being denied in those animals which do not happen 
to possess it. From the tune when 1 commenced the series of obser- 
vations of which the present is an attempt to sum up the results, 1 
always felt inclined to the belief that the canal in question did not 
correspond in situation to tlie vidian canal as known in Human 
Anatomy, since this canal commences just at the root of the internal 
l>terygoid process, w hile that pointed out as such iif the work alluded 
to is quite on the outside of the honiologue of the outer one. Among 
tl>e rest, the Monkeys are $«poken of as wanting the vidian canal ; but 
on removing from tlie skull of a small monkey in my collection the 
whole of the posterior portion, and the temporal bones with auditory 
bulls?, the posterior apertures of the vidian canals became very Sfp- 
pkrent, and fine bristles passed readily ihrongh them into the orWtt ; 
and ill other skulls belonging to the Cluadrumanous orderi provide 
that thofie (lortious of the upper maxillHry bone which originally 
stitute the alveoli of the hinder molars do not rise high enough to 
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ooneeal the Tidian canals, and that the skull be sufficiently well- 
cleaned, their anterior openings can usually be seen without difficulty. 
I have succeeded in tracing it throughout the Carnivora, Ruminantia, 
Pachydermata* and Edentata; it is always, at least in its posterior 
portion, wholly or partly enclosed by the true pterygoid bone, which 
constitutes the inner wall ol the pterygoid fossa, so that the term 
** pterygoid canal," which has been applied to it in Human Anatomy 
synonymously with that of vidian," is very correctly applicable. 
Its anterior opening is always just beneath that of the foramen 
spheno-orbitarium, so that the issuing nerve can communicate 
readily with the second branch of the fifth pair, soon after its exit 
through the foramen rotund um. It may be further remarked, that 
the opening of the true vidian canal is always on the inner side of 
the foramen rotundum, while that of the ali-sphenoid canal is always 
on its outside, and usually covers and conceals it. However, I 
think I have removed all doubt by the dissection of a sheep's head, 
in which I have traced the vidian nerve from its junction with that 
of the seventh pair to the foramen in question ; the course of the 
nerve is usually longer and more tortuous in the lower animals than 
in Man. 

1 have also perceived m some skulls belonging to the Marsupial 
order, a canal which from its situation seems to be the vidian ; in 
the Rodent order, a distinct vidian canal seems rendered needless 
by the constant existence of a fissure communicating between the 
posterior nares and the apex of the orbit, and in some skulls I can 
even see faint indications of a groove extending from the foramen 
lacerum anterius round the inner side of the base of the pterygoid 
bone to the margin of the fissure; but I would not at present ven- 
ture to deny the existence of a vidian canal in any species, con- 
sidering that, with the exception of some Edentata, as the Armndil- 
loes, in which its calibre is proportionally very large, it is extremely 
difficult to perceive in any small-sized animal. 

It now becomes my task to place in an intelligible light, the ob- 
servations on the crania of the Carnivora, which have led me to 
believe that the classification of this order may be set upon a firmer 
basts than that afforded by the characters generally tnado use of. 
In the course of the present disquisition, 1 must be allowed to con- 
sider this order exclusively of the Insectivora and Marsupials, which 
are by many naturalists included, the former indeed most usually, 
as part of tne order in question. When the order Carnivora is thus 
oircumscribed, we find it to consist of a very great number of species, 
being exceeded in that respect among the Mammalian class only 
by the Rodentia ; and notwithstanding the striking difference of ex- 

* In the jnstly celebrated \rork by Mr. Swan, on the Comparative Anatomy 
of Nervous System, it is said that the Common Hog does not possess a di- 
stiiiot vidian nerve running in a bony canal ; and certainly, 1 have not very cleitfly 
tuemded in 'demonstrating the canal in that species, but a skull in my collection 
of tW Siut /ndVCttf shows It very well ; in the Bahirussa, the anterior and posterior 
INtftiaM of the oanai each open into the sphenoidal sinus, which has great extent 
In that •aima]. 
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temal itppearance that may be noticed amon^ ite members, m tbeft 
vre should anticipate but little difficulty in subdividing the order 
into a number of natural groups, the confusion, and diffierences of 
opinion that have existed, not only as to the manner in which the 
order should be divided, but also as to the position which certain 
forms should occujiy, show sufficiently that the task is by no meant 
an easy one ; and when the structure of the different members of 
the order is investigated, and those forms are kpown to us by which 
the most strikingly different genera are blended one into another, it 
becomes difficult to draw the lines of sepai'ation, and still more to 
fix the characters by which the groups can with accuracy be distin- 
guished from each other. In the present state of zoological science, 
it seems scaicely worth while to allude to the distinction of planti- 
grade and digitigrade, which though due to no less an authority than 
Cuvier, can hardly be said to possess any claims to the title of a 
philosopliic distinction. Indeed the former of these divisions, if the 
character be fully insisted on, will include a very incongruous assem- 
blage of forms. 

It is upon the differences of the teeth that the subdivision of thi« 
order has been made chiefiy to depend ; but. although it docs so 
happen that in most cases the affinities of a species may be truly 
jiredicated by the inspection of these organs, there are some in which 
naturalists have been led into error by too rigidly depending on 
them : it must be recollected that, especially in an order like this, 
where we find among the different species, every gradation between 
a purely carnivorous diet, and the capability of subsisting entirely 
on vegetables, the teeth, by the various degrees to which the differ- 
ent cusps are developed, and also by the point at which the normal 
development of true molais from behind may be unested, present a 
very great variety in the amount of tubercular surfaces, or of tren- 
chant edges, to suit the regimen of the species, without any neces- 
sary connection with its true affinities. P'or instance, the remark- 
able variation in the number of true molars presented by the different 
genera of the Dog-tribe is known to naturalists; and my own col- 
lection possesses the skull of a small dog in which, such ia the 
arrest of development resulting from the shortening of the jaws, 
that although the individual was very old, it had never developed 
more than one true molar above and two below, or one behind the 
carnassial tooth in each jaw, being one less than is usual in the 
species. ' , 

If we except the aberrant family of Seals, we find that tbia order 
does not present so many of those very striking extremes of adaptive 
modification as are to be met with in some others, the generally 
lithe and active form prevailing through the order rendering a very 
, moderate amount of adaptive modification necessary to fit the aaiaami 
for almost any situation and mode of life, and from this cause it 
also happens that since the fallacious nature of the old division into 
plantigrade and digitigrade has been generally percemd^ the blaaait 
fications of thjs o^er. most usually adopted by naturalists hava ap- 
proached much nearer to those natural divisions, which the essentia) 
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diinactera pomt out, than in many other orders ; but at the same 
tiiiie> the general similarity of structure, to which I have before 
atlluded, pervading the different modifications of form, has rendered 
it more than usually difficult to find characters truly essential, and 
independeut of adaptive diHTcrcnces. on which to found truly natural 
laubdivisions. These oharactcs, when found in !?uch an order as the 
Carnivora, we may fairly presuppose to he minute, and such of theiy 
as 1 have been able to discover, and which I have found to be con- 
stant so far ns my opportunities of observation h^ve extended, it is 
my object here to point out ; with regard to the foramina, there is 
one which seems to be very characteristic of the order itself, since 
even in the true Bears, in which it docs not exist as a canal, it is 
represented by a very well-maikcd groove. In other Carnivora it 
consists of a canal situated on the inner surface of the cxoccipital 
bone usually running from before backwards- and downwards ; it 
gives passage to a vein ; and if a special name should at any time be 
deemed requisite, perhaps that of exocci[)itul canal may be found 
suitable. The characters of which I puipose to make more or less 
use in the subdivision of the order, are the structure of the ptery- 
goid bones and processes, the presence or absence of the ali-sphenoid 
canal, the form of the auditory bulla, and the course of the internal 
carotid artery through its canal, the structure of the mastoid and 
paroccipital processes, the situation of the foramen condyloideum, 
and to some extent, the structure of the lower jaw. It is by the 
fortunl^tc circumstance of possessing in my own collection, crania 
representing all the leading divisions of the order, that 1 have been 
enabled, in the first instance, to remark the differences presented by 
the characters alluded to; but excepting a few' genera, which I have 
been enabled to examine in the museums of the College of Surgeons 
and of this Society, it is only in the excellent series of skulls con- 
tained in our National Museum that 1 have been able to collect 
evidences of their constancy. Such being the limits of my oppor- 
tunities of observation, it cannot be expected that 1 should give 
au opinion as to the precise zoological station of every one of the 
numerous genera ; I will therefore take ns u standard system the 
classification made use of in the List of Mammalia published by 
Mr- Gray, by order of the Trustees, since in the principal divisions 
it accords pretty nearly witli my own ideas simply pointing out 
where I find any genus whose cranium I have examined which I 
think requires to be altered in its position, and at the same time 
sulsigning to the divisions characters of my ow'n, and expressing my 
opinion as to their rank, 

^ Akhpugh in that classification the Bears are placed near the ter- 
ninatipn of the series, yet 1 believe it to be most usual to reverse 
the order and to begin with them ; therefore I will first point out 
the characters which they present, and in so doing will confine 
myself to the genus Vrsua, the subfamily Ursina of Mr. Gray. We 
hm find no trace of a pterygoid fossa, the outer pterygoid prooep 
bjelng^osely pressed against the inner one, or true pterygoid bomb, 
and sending off a strong hunina of bone to enclose the ^i-sphenoid 
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canal, and, almost from its apex, a strong column of bone which 
runs backwards extending behind the foramen ovale, which it quite 
converts into a canal. 

The auditory bulla, although, from the rough flat surface which 
it presents, it scarcely merits that name, yet may be perceived to 
show the same essential character as in the Weasels, which is. that it, 
rises suddenly on the inner side at once to its greatest prominence, 
ahd is then flattened off towards the meatus, which • is rather pro- 
longed. llie course of the internal carotid artery, as indicated by 
the canal excavated for it in the bone, is as follows : — it enters by a 
true canalis caroticus excavated in the bone of the ear, commencing 
quite behind, in the same Assure in which open the foramen jugulare 
and the aperture through which the nervus vagus issues from the 
skull, and extending forwards in a slightly arched direction again 
emerges anteriorly, and curving round, enters the cranium in a 
backward direction through a round foramen between the sphenoid 
bone and that of the car. close to the aperture from which the 
Eustachian tube would* issue, and corresponding to the foramen 
lacerum anterius ; there is a distinct foramen glenoideum. although 
opening rather more inwardly than usual ; the mastoid and parocci- 
pital processes are both largely developed, and. owing to the very 
slight projection of the auditory bulla, stand out very distinct and 
prominent ; the foramen condyloideuin anterius occupies an exposed 
situation ; the foramen condyloideum posterius 1 have never seen 
in any skull but the human, and there it is said to be somkimes 
wanting. The characters presented by the lower jaw in the Bears 
are essentially those most usual, though not quite constant, among 
the Weasel group; the angular process is pushed up very near to 
the condyle, and much flattened beneath ; the form of the coronoid 
process is somewhat that of the true Weasels. b.ut owing to the 
jaw's being in the Bear more pushed forwards relatively to the 
situation of the cranial cavity than in the Weasels, this process is 
more pushed backward to meet the temporal muscle, which is spread 
over the sides of the cranium. With regard to the little process 
projecting beneath and anterior to the angle of the jaw, it is a mere 
Buperaddition. which appears again in the Cercoleptes caudivoltmluM 
among the subursine group, and also in the Otocyon Lalandu and the 
Nyctereutea procyonoiiea among the Dogs, in these having the form 
of a large vertied lamina, projecting from the lower surfsoe of the 
jaw ; it is also seen like a second angular process in the Seal, so 
that I should not feel inclined to assign to it more than a generiq , 
value. 

The small group of plantigrade Carnivora known to natura^sts as 
the " Subursine group,'* 1 will reserve for consideration by and by« 
and proceed to characterize the Weasel group, the subfamily 
telina of Mr. Gray. 

In this group the pterygoid appendages very seldom mantf^st ^ 
tendency to form a fossa, ^though in many species the outer surfiMe 
is rough and marked with ridges for muscular atlachment ^ 
behind is continued roost usually a ridge which runs backwards ami t 
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cmtwatdn alon||^ the lower and posterior margin of the foramen ovale. 
Hill gi'oup is constantly marked by the entire absence of the ali* 
sphenoid canaL In the remaining characters this group presents no 
essential difference from the Bears ; the commencement of the canalis 
caroticus is usually near the middle of the inner side of the auditory 
bullss, and anteriorly the vessel does not again quite reach the outside 
of the cranium, simply showing itself at the point where it doubles* 
througli the cartilage covering the foramen lacerum anterius. The 
characteristic form of the auditory bulla has been alluded to, and 
may be traced through the different modifications which it presents; 
these mostly depend simply on the size of the species, it being much 
more swollen in the smaller ones, and in the small species of true 
Weasel much elongated : the mastoid and paroccijiital processes also 
are developed in relation to the dimensions of the species, or even the 
age of the individual ; in tlie smallest species they have scarcely any 
projection, while in the larger ones they show the same essential 
structure as in the Bears, and different from that to be described in 
other groups. The peculiarities usually exhibited in this group by 
the lower jaw deserve some mention, even though not sufficiently 
constant to characterize the group, because some similar characters 
are seen in certain genera of the Viverrine section, which also show 
some approach to the Weasels in the characters of the base of the 
cranium, and therefore seem to be entitled in their own group to the 
place nearest the adjoining one. The characters in question are, 
that the coronoid process is rather more upright, and has less curva- 
ture than usual in the order, and the angular process is placed closer 
to the condyle, and is flattened beneath. I’he straightness of the 
lower margin of the jaw, alluded to by Mr. Waterhouse in a short 
Oommunication published a few years ago in the Proceedings of the 
Society, I will consider by and by. 

In the Viverrine group there is always a distinct indication of a 
true pterygoid fossa ; the ridge by which it is bounded externally is, 
in the true Civets, cut off suddenly behind : in the Paradoxuri and 
allied genera it extends farther, being blended with the walls of the 
ali-sphenoid canal, and in some s|)ecie8 terminating laterally in a 
minute process. In the Herpestine genera, which are those most 
approaching to the Weasels, the true pterygoid bones are more ex- 
tehded backwards (which is roost usually f he esse in that group, and 
also in the Bears), and the outer margin of the fossa is very suddenly 
cut off, as in the true Civets. With very few exceptions, the ali- 
sphenoid canal is present in this group : in the second edition of the 
' * Le^ns d’Anatomie Comparee,’ the Genets are spoken of as wanting 
it } it exists however in the skulls that 1 have seen ; the only excep- 
tibns that I have as yet met with are in the skulls of the Basse 
{ViOemi malnccenm) and of the small species of Galictis, recently 
described by Mr. Gray. In all the other characters, however, these 
emnia indi^te clearly the natural affinities. Had these exceptions 
been ef the opposite kind, that is, had the ali-sphenoid canal been 
presehC in s^roe species of a group in which it is usually absent, they 
- nfiight Iteve been serious obstacles to the use of this character; but 
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since they seem to be merely instances of non-develb|^meiikt of 
bony lamina which should enclose the canal. 1 think we need not 
depiive ourselves of the assistance the character afFordd in the discri* 
mination of groups ; and further, I believe it will be found that by 
taking the aggregate of the characters 1 am here attempting' to de- 
scribe, the true atfinitics of any member of the order may without 
much dithculty be ascertained. The foramen glenoideum, wbefa 
existing in this family, is of very small dimensions i the auditory bulla 
has very distinctly the appearance of being divided into tWO portions, 
of which the posterior is much the larger, and elongated in form ! 
the more anterior division, which encloses the meatus auditorius ex- 
ternus, is much smaller, and partly overlapped by the other. In 
Herpestes and the genera allied to it the separation is rather lew 
distinct, and the general form of the bulla pai takes a little of that of 
the Weasels. The canalis caroticus is most frequently represented 
simply by a groove in the inner aide of the auditory bulla, to give 
protection to the artery before it enters the cranium by the foramen 
lacerum anterius ; but in most of the Ilerpestine genera it is pro- 
tected by a closed canal, as in the Weasels. These genera, hbwever, 
have a slight peculiarity of their own in respect to the entrance of 
the internal carotid artery, and that is, that after emerging from its 
canal it runs exposed for a short distance before bhally entering the 
cranium. One of the most striking of the essential characters in this 
family is the structure of the paroccipital process ; it is spread out, 
widened, and closely applied to the posterior surface of the auditory 
bulla, and the foramen condyloidcum is by this rneans more or less 
concealed within the aperture of the foramen jugulare r these cha- 
racters arc very distinct in the Civets and Paradoxuri ; in the Her- 
pestine genera they are manifested a little less in degree, and the 
mastoid process is a little more extended, also spread over the audi- 
tory bulla, and blended with the paroccipital, so that the bony plate 
clothing, as it were, the posterior part of the bulla, has the apf^ar- 
ance of being pushed a little towards the side. 

Tile characters of the lower jaw, I before remarked, although not 
sufficiently constant in all coses to separate the groups, >aOmetimOs 
show interesting marks of affinity. In most of the genera of this 
group the coronoid process curves gently backwards as it rises, which 
is also its character in the Dogs, the Cats, the subursine group, and 
even in a few of the Weasels ; but in the Herpestei, of whose ap- 
proximation to the Weasels I have already mentioned so many ittai* 
cations, it presents that form of the coronoid process which chart^ 
tcrizes most of the members of that group ; and the angular prb(?ess, 
although it is a salient process, as usual among the Civets; instead 
6f being pushed up towards the condyle, yet shows thit flatdew^ch 
its lower margin which is more distinctly manifested' in the Weasels 
and Bears than in any other sections of the order. ITie lowar odt- 
litie of the jaw has considerable curvature, both in Vimra and 
pe$(ei. ‘ ^ T-v. 

Being of opinion that of the .two remaining groups, the CiWir 
prbach the more nearly to the Civets, I Will point but theif eHmbti/s 
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ttnto In th«m we still see more or less clearly the indication of a 
pterygioid fossa, but there is never any trace whatever of tlie ali- 
spheuoid canal, nor of the foramen gicnoidcum. The auditory bulla 
is always full and round, even in the largest species, in which how- 
ever, as may be expected, it is proportionally less in size ; in some 
species slight traces may still be discei ned of the separation noticed 
in the Viveme: the canalis caroticus is very minute; m this group 
the internal carotid artery itself is very small ; the canal commences 
towards the posterior part of the auditory bulla, and never again 
appears at the outside, the foramen laeerum autenus being quite 
wanting, The cliaiacters of the jmroccijutal [iroceps are precisely 
those of Viverra, but its extent is much less, and the majHtoid is rather 
more developed; the foramen condyloideum is concealed, just as in 
.the Civets. 

In a brief communication published by Mr. Gray in the ' Annals 
and Magazine of Natural Histoiy,’ in wliich he describes a new genus 
of Dogs under the name CymJicus, he very justly remaris, *' the 
tubercular grinders are very variable in this tribe.** I will now en- 
deavour to point out some characters that can rather more safely be 
depended on. U'hc pteiygoid appendages have usually a deeper pro- 
jection than in most other members of the order, and though marked 
with ridges on the outer side, these are scarcely suHiciently extended 
to form a fossa; the ali-sphenoid canal is a constant chaiacteristic 
of the tribe ; to this I have seen no exceptions, and should consider 
such a Doii-develoinnent as we. have seen occai-ioiiallv to occur in 
some of the smaller and more delicately constructed Civets less 
likely to happen among the Dog-tribe. I'lie foramen glenoidcum 
ia always present and of large size. The auditory bulla is rather 
similar to, that of the Cats, but usually a little Hatter and not divided, 
and, like that of the Cats, is a little excavated towards the hinder and 
inner part, to form a considerable foramen laeerum posterius, in 
winch open not only the foramina for the jugular vein and the iiorvus 
vagus, but the commencement of the canalis caroticus, which is of 
considerable size, and takes a course precisely similar to that of the 
Bear. . The mastoid process is but moderately developed, but the 
poroccipital is very characteristic ; its anterior edge is applied to the 
auditory bulla, but instead of being at all spread out, the process is 
, laterally compressed and very salient, both in the vertical and back- 
ward direction. The foramen condyloideum occupies a very ex^ 
pos^ situation, being upon the middle of a flat ridge which extends 
Ustwe^Q the basi-occipital and the paroccipital process. 

5 . With the addition of the Fhocida or Seal-tribe, the divisions which 

bov^ here attempted to characterize will correspond exactly to the 
^ix famjies proposed by Mr, \yaterhou8e in the paper before alluded 
Ikmay however be very fairly questioned, whetlier a group whose 
'^embeirs so closely connected among themselves, and differ so 
e/wential characters, will justly admit of being divided into 
sixaectionsy of so high a rank as the term * family’ is usually under^ 
imply. Mr.,Grayr on tl^ other band, makes use of only 
the and tihe Vr^ida^ including among the latter, 
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besides tbe true Bears, only the genera Procyon^ Na9ua$ G^co/^p^, 
and Ailurua, 1 must confess that 1 cannot concur with him in in- 
cluding the subfamily Mustelina among the feline family* and at the 
same time separating the Bears from them as a separate family ; for 
the course of my observations has convinced me that the Weasels aire 
decidedly more closely allied to the Bears than to any other members 
of the order. Numerous genera have at various times been one after 
another abstracted from the Bear-tribe, and added to that of the 
Weasels, until at length only the four that 1 have mentioned have 
remained associated with the Bears. Some remarks m Mr. Water- 
house’s paper seem to imply considerable affinity between the Weasels 
and the Cats. He observes, The Cats appear to bear the same 
relation to the Muatelida as the Dogs to the Viverrida." This may 
be, but 1 should not consider that relation a very close one. He 
alludes particularly to the straightness of the lower jaw as a common 
character of the two groups : in the first place, I would remark, that 
this character is by no means constant among the Weasels; and 
secondly, that it is merely a circumstance of form, resulting from other 
adaptive modiheations of the form of the entire cranium, such as the 
relative length of the jaws, and the development, both in sise and 
number, of the molar teeth. As the posterior termination of the 
molar series is always on a rather lower level than the glenoid cavity, 
and as the line of the deutal series inclines regularly upwards and 
forwards, it follows, that for the incisors of the lower jaw to close 
with those of the upper, the lo\ier jaw must be curved in proportion 
as the jaws are lengthened. 

Among the characters which 1 have pointed out in the base of the 
cranium, it will be seen that the only tangible distinction between 
the Bears and the Weasels is the presence of the ali- sphenoid canal 
in the former, and its constant absence io the latter. Much as 1 
have insisted upon the importance of this cboi'acter as assisting to 
distinguish groups, I do not consider it sufficient alone to entitle 
groups which it separates to the rank of families ; neither am I, pre- 
pared to admit the difference of the teeth sufficient for that puipoB6« 
these being, as I before observed, merely adaptive modifications. ^ In 
the true Bears the number of true molars is on each side two above, 
and three, the full normal number, below, In the Weasels it is only 
one above and two below. In the subursine group, to which 1 m|ist 
add the Bassaris aetata of North America, it is two above and 
below ; and among these it is only the Ailurue fulgens, an lodiafl 
species, which jiosseflses the ali-spheooid canal ; while the otbe^/our 
genera, namely Procyon, Nasua, Cercoleptee, and Bassaris, all 
lican forms, agree among themselves in possessing the general cha- 
racters common to the Bears and |he Weasels, and in having xsn 
ali-aphenoid canal, and two true molars on each side in 
llie Bassaris oeiMia has most usually been {daced among tbe^Vp^r^ 
vine section, in which it also appears in the list published by lii^ 
Gray; but doubts have at various times been entertained as to ^al 
being its true station. Mr. Waterhouse remarks, in appf^dod 
to the paper from which I have b^ore quoted, ** From an enatejbiattnga 
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tt the extern characters of Baeaarie aatnta, it appears to me that it 
belongs to this (tb^eubursine) group ;** and Mr. Blyth, in the trans- 
latioti of Cuvier's Animal Kingdom, mentions the Baasarie imme- 
(Uatdy after the Cercoleptea, and in a note very justly observes, 
'* Strong presumptive evidence that the Basset (Bassaris) does not 
appertain to the Viverrine group is afforded by the restriction of 

geographic range of the latter to the eastern hemisphere in every 
other instance. The presence or absence of a ceecum would decide 
the question.” I am not aware whether this last- mentioned point 
has ever been ascertained, but from the chaiacters presented by the 
oranium, I do not feel the slightest hesitation in referring this animal 
to the subursine group. It is true that the teeth have some resem- 
blance to those of the Viverra, but this only results from the greater 
o^ less development of different cusps, being an adaptation to a more 
carnivorous diet. The bony palate terminates more anteriorly than 
is usual in the Weasels, but this circumstance only depends upon the 
greater or less extension of a bony lamina, and I think is of but 
little moment ; the pterygoid appendages are rather feebly developed. 
If then we constitute the Bears and Weasels one family, Vrexda, 
which I think the essential characters, however small they may ap- 
pear, will readily warrant us in doing, we can then avail ourselves 
of the ali-sphenoid canal and the adaptive modifications of dentition 
to subdivide it into four subfamilies, namely Ursina, including only 
the true Bears, and characterized by the presence of the ali-sphenoid 
canal, and of tw6 true molars on each side above and three below ; 
the very remarkable genua Ailurus, of India, will of itself constitute 
a second subfamily Ailurina, having also the ali-sphenoid canal, but 
only two true molars below. In the third subfamily, ProcyoninOt I 
would include Procyon, Nasua, Cercoleptcs, and Baasaris, an entirely 
American group, distinguished by the absence of the ali-sphenoid 
canal and the same number of true molars as Ailvrus ; and lastly, 
the extensive group of Mustelina, characterized also by the absence 
of the ali sphenoid canal, and having only one true molar on each 
tide above and two below. 

Of the remaining g^ups, I have already expressed my opinion that 
the Cats and the Civets are the most nearly allied to each other. 
Among the characters which I have assigned to them will be found 
diflperences by which they may be distinguished from each other ; but 
in the most remarkable and the greatest number of characters they 
chiefly in degree. To each of these has been referred in turn 
Ihe group of Hysenas, usually considered as allied to the Cats ; but 
Mr. Waterhouse urges that the Viverra have the stronger claim to 
this aberrant genus. From the characters of the cranium, I should 
oeuaider it as rather more approaching to the Cats. In all skulls of 
tba Hyaena that 1 have seen, the ali-sphenoid canal is wanting, although 
in die second edition of Cuvier's * Lemons d* Anatomic Comparee' it is 
affii'ifledtliat this canal (there called the vidian canal) is present, end 
that the author possessed a skull in which it existed on one side but not 
on the Other. The roundness and wapt of division of the auditory bulla 
and the minuteness of the caitalis caroticus approximate the Hyssna 
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to the Cats ; ia all^ the eharaot^re common to ibe 
the Hyeenas abo agree. However, if theae thr6e gronpe be united^' 
as 1 think would be justified by the characters* ^ difficulty id a 
great measure will be overcome. Three subfamilies, will then 
atitute the family Feliie ; the Felina are characterized by the absence 
of the ali-sphenoid canal, the very minute size of the canalia caro- 
ticus, the absence of the foramen glenoideum. the auditory bulla 
having but little or no trace of division, and the molar series consisting 
of only three premolars and one true molar on each side above, add 
two premolars, witli one true molar, below. The next subfamily*' 
Hyanina, presents, as I have just before pointed out. thej»ame cranial 
chaiacters as the Cats, but it differs, as is well known, in the den- 
tition. The largest subfamily of the Felidce, the Viverrinat possess 
in general the di>sphcnoid canal, and sometimes a minute foramen 
glenoideum ; the auditory bulla is more or less distinctly divided 
into two portions ; the caiialis caroticus is of average dimensiona, 
although not always completely enclosed, and is placed towards the 
anterior part of the bulla, and the artery, after having passed thrbugh 
the canal, shows itself externnlly before finally* entering the cranium s 
the dentition is on each side usually four premolars and two true 
molars, both above and below. 'I'he very singular genus Frotelea has 
the cranial characters common to the Cats and Hyeonaa : from the 
dentition, so singularly modified by arrest of development, but little 
evidence of zoological affinity can be adduced ; I should therefore be 
rather inclined to consider it a modified Hyiena. sinhe in the external 
characters it so closely resembles the animals of that genus. • 

The Dogs, or the subfamily Canina of Mr. Gray, remain, and I 
think must constitute a separate family Canids ; they all agree pre- 
cisely in those cranial cliaracters which 1 have pointed out. ^nd not^' 
withstanding the variation in the number of the true molnra, do not 
seem to admit of division into subfamilies. It is rather remarkable 
that in the different genera of this family we find preoiaely the satna^ 
variation in the number of the true molars as in the Subfamilies lof 
the Ursida ; as, setting aside the genus O^ocyon. in which they are' 
developed, we may almost say, beyond their normal numbeli', there 
are two above and three below in the genera Cani>, VulpeS, Afjrefe* 
reutea^ and Lycaon, as in the Ursina, two above and two beloW irtithH- 
genus Cyon, as in the subfamilies Ailurina ondt FtoeyoMiM^ Mid 
only one above and two below in Cynalicue^ vrhioh is the nuftibeh 
in the Musteline ^oup. This being the case, on first looking at 
imperfect skull of the Cynalioua in the British Museum; ^hich 
fbrtunately exhibits only the anterior portion. 1 wks led fbr 
to suspect that the true place of this remaikable genda ' might! 
among the Weasels, and was the more led to riilslmffdm 
cumstance that the animal, in proportions and in colourihg^«bei^'% 
rpmerkable resemblance to the Galefa harbetnnt, also an mMMtiii^of 
South America ; but on more attentive examination 1 
not odly did the last molar resemble preeisely thepenuMmdti 
Dog, but sufficient remained of the ekull to show, m 
pterygoid appendage, and the presence of the 
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deokive against the musteline, and in favour of the Canine 
g<ironrp. And aobeequently Mr. Waterhouse kindly pointed out to me. 
in ^at department of the Museum which is entrusted to his care, a 
fotail cranium from Brazil, which, from being found associated with 
jaws evidently belonging to that species, is most probably referable 
to the same, and in this 1 found that all the characters of the base 
of the cranium were precisely those of the Dogs. 

Although 1 have not had suihcient opportunities to enable me to 
offer anything original on the other parts of the anatomy of the 
Carnivora as tearing upon their classification, perhaps I may be al- 
lowed to mention a few known circamstances, which, as they co-cxist 
(so far as is yet known) with the characters wliich I have pointed 
out in the three families Ursida, Felidte^ and CanicUs, may serve to 
indicate that the importance 1 have assigned to those characters is 
not altogether undeserved. The presence or absence, and the struc- 
ture of the csBCum have frequently been made use of in determining 
the limits of groups ; and I need but to remind my readers, that in 
the Weasels, as well as in the Bears and tlic subursine animals, the 
ceeoum is wanting, and there is little or no distinction between small 
and large intestine ; also that it is in the Cats, in the Hyaena, and the 
Viverrine section, that this separation is well-marked, and a small 
or but moderate-sized caecum is appended. In the Dog, the large 
intestine is but very little larger than the small intestine, but the 
separation is marked by a constriction, and by the addition of a 
ceecum remarkable for the curious manner in which it is several 
times folded u]X)n itself, lliere are two other portions of the organi- 
zation to which I will also allude, as affording characters serving to 
distinguish the three leading fumilics ; and in so doing 1 take the 
facts as 1 find them in the * Le 9 ons d* Anatomic Comparde.* stated 
simply# and evidently without any intention of assigning to them 
any zoological importance. First, with regard to the accessory 
glands connected with the generative organs of the male ; the 
vesiculee seminalcs are wanting throughout the order, unless it be 
in the Coati-mondi, which Cuvier meutions among the animals pos- 
sessing them : this solitary exception, if so it be, seems to require 
confirmation ; unfortunately the only two Coati-mondis it ever fell to 
my lot to examine were both young females. The prostate is spoken 
0 ^ as forming in the Bear, and in the Otter, the Weasel and other 
yenniformes," only a layer more or less thick around the com- 
roanoCQKmt of the urethra, while in the Ichneumon, the Oats, tlm 
Dogs# tlte Hyvena, and the Civets, it is salient, differing however in 
BVia JNmii the number of its lobes ; and Cowper’s glands are wanting 
in Pear, the Haooon, the Otter, and other veriniformes,” and 
aleo Pegs, but exist in the Ichneumon, the Civet,^ the Hyaena, 
pMi ,€aU. 

lx an organ whose differences of structure are very 
useful zoological charaotere when studied with that 
vimy. t describing the structure it presents in the Dogs^ , 

flse wnt striking characters seem to be the considerable 
^ the cuneiform cartilages, their S*like shape, and 
Ann, Mag. N. Hist. Ser, 2. Vol. iii. 27 
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their continuity with the borders of the epiglottis, proceed^ to point 
out the differences presented by that of the Cats, and briefly obsemt « 
*' Le Mangouste et la Civette ont la glotto comme les Chats/’ He 
then describes a third variety of structure presented by the Beat 
and mentions differences in the Racoon, the Badger» the Marten, th\ 
Otter, and the Coati, consisting merely of variations presented by 
the chordie vocales, and in some the superaddition of sinuses, doubt- 
less only adaptive modiiicutlona to the differenj: kinds of voice. 

In the foregoing observations nothing has been remarked with 
reference to the Seals, nor indeed is it absolutely necessary ; for the 
limits of a group, so distinctly marked and peculiarly modified, are 
never at all likely to be mistaken ; but as this singular family is 
truly and essentially a portion of the order whose arrangement it is 
here my endeavour to elucidate, a few observations upon them may 
seem a little called for. Naturalists have long been accustomed 
to separate from the rest those w'hich are distinguished externally 
by the presence of the small external ear, and the long riband-like 
processes of skin projecting from the toes of the hind -feet. These 
genera, Otaria and Arctocephalus, are also in their cranial characters 
the most distinctly separable from the rest, through which, with the 
exception of the Walrus, a great uniformity prevails, so that a men- 
tion of the characters in which the common Seal differs from those 
having external ears may perhaps suffice. Here there is no trace of 
a postorbital process, nor of an nli-sphenoid canal ; the mastoid can 
scarcely be said to constitute a process ; it is swollen, and appears to 
form a portion of the auditory bulla, more or less connected with the 
tympanic portion, from which it is separated by a depressed groove 
running from the stylo-mastoid foramen backwards and a little in- 
wards. The paroccipital process is never large in any of the family, 
but it is always distinctly developed, and salient backwards. The 
Arctoccphaline group are distinguished at once by their having a 
distinct postorbital process and an all-sphenoid canal \ the mastoid 
projects as a strong process, and seems, ns it were, to stand aloof 
from the auditory bulla, which is small and rounded. The carotid 
canal has preci'H;ly the same course as that ]K)inted out in the Bears 
and Dogs, while in the common Seal it enters rather moje forward, 
and docs nut show itself again externally. Arctocephalina have 
the orbito-sphenoids much compressed together anteriorly to tb^ 
optic foramina, which almost appear to have coalesced into one : they 
are also remarkable for the strong development of a process on the 
anterior part of the rim of the orbit ; this however will not well serv^ 
as a character, since it is apparent, though in a much less degree^ Ut 
some of the larger species of the ordinary type, as the Stenqryhnpfw 
l§ptonyx. The Walrus is a peculiar form which I should deepl/ji 
advisable to constitute a distinct subfamily, since I cannot concur 
with Mr. Gray in associating with it the Halichterus gryphu$f , 

skull present^ all the characters of the true Seals, the eJevaripij * 
the nasal portion having no relation whatever with the 
swollen upper jaw of the Walrus, which is necessitated by the enor- ‘ 
mouB size of the canine teeth : in this animal there is no pustorbital 



Zoological Bodeiy. 419 

procesB, but that on the anterior rim of the orbit is very strongly 
dereloped ; there is also an ali-sphenoid canal whose outer wall is 
very thick ; the mastoid is a large thick process, projecting very 
much as in Arctocephalus, but its surface is for the most part con- 
tinuous with that of the flattened auditory bulla. 

If we adopt all the five subfamilies into which this family is 
divided in the list published by Mr. Gray, the Walrus, and the 
Arctocephaline group, which differ so decidedly from the other 
Seals, would almost seem entitled to the rank of families ; but rather 
than so completely dismember such a well-marked group as that of 
the Seals, 1 should feel disposed to assign to the differences of the 
teeth no more than a generic value, and to restrict the number of 
subfamilies to three, — the Phocina, Trichccina, and Arctocephalina, 
including in the latter the genera Otaria and Arctocephalus, the 
Walrus alone constituting the Trichecina, and all the other Seals 
falling under the first-named section. 

I cannot conclude without offering some apology for the length 
of my communication, more particularly as the number of minute 
details of form alluded to may render it a little tedious, and among 
the facts enumerated the number is so small that possess any claim 
to be considered new ; but if I have to any extent succeeded in 
placing in a clearer light the mutual affinities of the different 
genera of Carnivora, a subject of which I think all will admit the 
difficulty, or if I have but brought into its due importance any 
character, however small, which may render the determination of a 
fragment more easy to the palaeontologist, — if I have achieved but 
a very small share in the important task of elucidating those real 
affinities existing throughout nature, which must, when completely 
made out, render classification not a mere alphabet of reference for 
the determination of species, but a key to higher generalizations, I 
trust that my labours have not been thrown away, and that my up- 
parent prolixity may be overlooked. 

In offering the annexed synopsis with a view to render the ar- 
rangement I would propose more readily comprehensible, I must 
observe, first, that the lists of genera include only those whose crania ^ 
1 have examined, and therefore I must not be considered as rejecting 
any that 1 have omitted, nor do I pledge myself to adopt all that 
are inserted. Secondly, that the difficulty of expressing in a man- 
ner sufficiently decided, and at the same time sufficiently brief for a 
synoptical form, the characters 1 have made use of, has compelled 
me to omit some of them. In order to place the Herpestine genera 
of the Viverrine subfamily in juxtaposition with the Weasel group, 
it is advisable that the series of terrestrial Carnivora should either 
commence with the Bears and terminate with the Dog^, or vice 
veradi and as 1 have not seen in the Seals anything which, in my 
opinion 1 warrants their approximation to any of the other families 
more than to another, it matters little which mode be followed. 


27 * 
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Fam. URSIDiE. 

Auditory bulla rising suddenly on its inner side, and more or Ir^s 
flattened off towards the meatus. \ 

Paroccipital process prominent, and neither flattened on the surfat 
of the auditory bulla, nor laterally compressed. 

Foramen condyloideum exposed. A considerable foramen gle- 
noideum. 

No emeum. No Cowper’a glands. 

Prostate gland not salient, being contained in the thickened walls 
of the urethra. 

Subfam. Uesina. (Of general geographical distribution.) 

A distinct ali-sphenoid canal. 

Internal carotid artery reappearing externally after passing through 
its canal, and doubling back to enter the cranium. 

. 2 

True molars on each side y 
Ursus (including the subgenera). 

Subfam. Ailurina. (Confined to India ) 

A distinct all-sphenoid canal. 

2 

True molars on each side 
Ailurus. 


Subfam. Procyonina. (Confined to America.) 
No ali-sphenoid canal. 

2 

True molars on each side 


Procyon. 

Cercoleptes. 

Nasua. 

Bassaris. 

Subfam. Mustblina. 

(Of general geographical distribution.) 

No ali-sphenoid canal. 

True molars on each side 

Arctonyx. 

Orisonia. 

Meles. 

Ghdera. 

Taxidea. 

Vison. 

Mydaus. 

Mustela. 

Mephitis. 

Martes. 

Gulo. 


Helictis. 

Lutra. 

Mellivora. 

Fam. FELIDiE. 


Auditory bulla rounded, frequently showing indicatioits tS bein|^ 
divided into two parts. 

Paroccipital process flattened, and applied to the back part 
auditory bulla. 
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Foramen condjloid^um more or less concealed. Foramen gle- 
noideum very small or wanting. 

Caecum small or moderate, simple. Cowper’s glands present. 
Prostate gland salient. 


Subfam. Viverhina. (Confined to the old world.) 

A distinct ali-sphenoid canal (with very few exceptions*). 
Auditory bulla distinctly subdivided. 

Canalis caroticus distinct, though sometimes only as a groove. 

2 

True molars on each side y 


Galictifl. 

Ryzeena. 

Cynictis. 

Herpestes 

Arctictia. 


Cynogale. 

ParudoxuruB. 


Pnonodon. 

Genetta 

Viverra. 


Subfam. HviENiNA. (Confined to the old world.) 

No ali'sphenoid canal. 

Division of auditory bulla scarcely perceptible. 

Canalis caroticus indistinct, or very small. 

True molars on each side ; premolars on each side 

Pro teles. 

Hyaena. 

Subfam. Felina. (Of general geographical distribution.) 
No ali-sphenoid canal. 

Division of auditory bulla slightly, or scarcely perceptible. 
Canalis caroticus indistinct, or not perceptible. 

1 3 

True molars on each side y J prcmolars on each side y* 

Felis, 

Fam. CANIDS. 


A distinct ali-sphenoid canal. A considerable foramen glenoideura. 

Auditory bulla rounded, not divided. 

Internal carotid artery reappearing externally after passing through 
its canal, and doubling back to enter the cranium. 

Paroccipital process laterally compressed, foramen condyloideum 
exposed. 

Caecum folded upon itself. No Cowperis glands. Prostate gland 
salient. 

Cynalicus. Vulpes. 

Cyon. Nyctereutes. 

I^jycaon. Otocyon. 

Canis. 

* The exceptions that 1 htfe seen are the Rasse (ywerra mtiiaccetuti) $nd n 
species of Ganetit. 
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Fam. PHOCIDi£. 

y 

Molars all similar in structure. (The general characters need not 
here be enumerated, being universally known.) ' 

Subfam. Arctockph aliva. 


A postorbital process. An ali-sphenoid canal. 

Mastoid process strong and salient, standing aloof from the audi- 
tory bulla. ' ' 

Otaria. 

Arctocephalus. 

Subfam. Trichecina. 

No postorbital process. A distinct ali-sphenoid canal. 

Mastoid process strong and salient, its surface continuous with 
the auditory bulla. 

Trichecus. 

Subfam. Phocina. 


No postorbital process. No ali-sphenoid canal. 

Mastoid process swollen, and seeming to form part of the auditory 
bulla. 


Morunga. 

Cystophora. 

Halichaerus. 

Ommatophora. 


Lobodon. 

Leptonyx. 

Stenorhynchus 

Phocn. 


ROYAL. SOCIETY. 

Jan. 18, 184'9. — On the Development and Homologies of the 
Carapace and Plastron of the Chelonian Reptiles.** By Professor 
Owen, F.R.S. 

The author commences by defining the several parts of which the 
osseous thoracic-abdominal case of the Chelonian Reptiles is' com- 
posed, and briefly discusses the several opinions that have been 
published with regard to tlieir nature and homologies, dwelling 
chiefly on that recently proposed by Prof. Rathke, in his work on 
the Development of the Cfielonia^ in which it is contended that the 
carapace consists exclusively of the development of parts of the 
endo-skeleton, viz. the neural spines and vertebral ribs (pkufxipo- 
physes), agreeably with the opinion of Cuvier and BojAkUs, and 
that the remainder of the thoracic-abdominal case, consisting of the 
“marginal pieces" and “plastron,” are formed entirely from bones 
of the dermal system. 

Adverting to the hypotheses of Cuvier, Geoffroy and Meckel, that 
the thoracic-abdominal case is a modification of parts of the endo- 
skeleton exclusively, the author tests their determinations bv com- 
parisons with the corresponding parts of the bird and crocodile, and 
infers, from the latter animal, that the hyosternal, hyposterdal and 
xiphisternal bones are not parts of the sternum, but are homologods 
with the heemapophyses (sternal ribs and alxlominal ribs); those in tha 
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PMomurus making tho nearest approach to the peculiar develop- 
ment of the parts in the Chelotiia^ especially as they appear io the 
plastron of the immature Terrapenes and Sea-turtles. 

Admitting that any hypothesis framed from the comparison of the 
completed structures in the adult Vertebrnta requires for confirma- 
tion its agreement with the important phenomcMia of the develop- 
ment of those structures, the author proceeds to apply that test. 

He details his observations on the development of the skeleton, 
and especially of the thoracic-abdominal case, in the embryos and 
young of different genera of Chelonia* The chief facts that have 
governed his conclusions are the following: — 

With respect to the carapace. The cartilaginous basis of the 
neural plates is developed in tho substance of the derm ; and of 
these, the 9th, lOth, 11th, and tho * nuchal’ plate are ossified from 
independent centres, and remain permanent!) free from anchylosis 
with the subjacent spines of the vcrtebric ; they are, therefore, 
“dermal bones,” homologous with those that overlie the vertebr© 
of the crocodile. But the first to the eighth neural plates inclusive 
are serial homologues with the foregoing, aud must, theieforc, have 
the same general liomology. The objection that ossification extends 
into their dermal cartilaginous basis from the neural spines is met 
by the remark, that other parts, the radius and ulna of the frog, 
are ossified from a common ccnlro, without their homological di- 
stinctness being thereby masked or destro)ed. The course or start- 
ing-point of ossification does not determine the nature and homology 
of parts, and the author refers what he believes to be an erroneous 
conclusion of Prof. Ratlike to undue value being given to the cha- 
racter of connatioD. 

The cartilaginous basis of the costal plates is developed in the 
substance oi the derm ; the subjacent ribs arc previously ossified and 
present the normal slender form. But ossification extends from near 
the head of each of the eight pairs of dorsal ribs, from the second 
to the ninth pair inclusive, into the superincumbent dermal carti- 
lages. This had been described as the development of the tubercle 
of the rib. But Prof, Owen observes that, in the development of 
the carapace of the young of the TesCudo indicay the eonnation of 
the costal plate with the rib commences at a different point in each 
rib alternately, and appears to be governed by the arrangement of the 
horny scutes tibovo. Another objection to thuse ossific expansions 
being the tubercles of the ribs is presented by their abutment me- 
sially against the nedral plates, not against the vertebral diapo- 
physes, as in the bird and crocodile. 

In regard to the development of the plastron, the author describes 
two situations in which the primitive cartilages are developed, cor- 
responding with those in the embryo-carapace, viz. one belonging to 
the endo-skeleton, the other in the derm. The first form under 
which the endo-skeletal parts of the plastron appear agrees with the 
evidence afforded by the comparison of the fully-developed parts 
with those of the cro<M>dile, and proves the hyosternals, hyposternals 
e,od! xiphisternak to be * h©mapophyse8' or abdominal ribs : the 
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h^psternals aud hyposteroals aro primitively long, slendeti 
Verse bars, which join the vertebral ribs in the Tortoises and Terra- 
])cncs, without the intervention of any marginal pieces. The ossifi- 
cation of the supcradded dermal ^mrtions proceeds from the pre- 
viously ossified endo-skeletal elements. 

The author concurs with M. Rathke in regarding the marginal 
pieces as * dermal bones,* and concludes by a full discussion of the 
facts and arguments which have led him to a different conclusion 
respecting the nature and homologies of the carapace^nd plastron. 

The memoir is illustrated by figures of the carapace and pla- 
stron, and of the corresponding segments of the skeleton in the bird 
and crocodile, and of the development of the thoracic-abdominal cose 
in land- and sca-chelonians. 

BOTANICAL SOCIKTY OP EDINBURGH. 

March 8, 1849. — Professor Balfour, President, in the Chair. 

llie following coramunicationa were read ; — 

1. On the mode of Growth in Calothrix and the allied genera,” 
by John Ralfa, Esq. (See p. 348 of the present number.) 

2. “On the Cone-like Bodies produced by Epilobiutn palustre” 
by James Hardy, Esq. 

This paper describes the fleshy buds or hybernacula formed at the 
ends of the scions of some species of Epilobium, and which constitute 
a mode of propagation for those plants independently of tlie seed. 
The author notices more especially those of E. palustre, which he 
describes as resembling minute larch- cones, and formed of smooth, 
fleshy, orbicular reniform or cordate scales. The basal pair is small, 
the following ones suddenly enlarged, the apical ones small. They 
are imbricated in pairs alternately. In the autumn their connection 
with the parent plant is dissolved, and they lie loose on the spongy 
soil until the spring, when they produce roots and form new and 
distinct plants. 

3. '* On Varieties of some common Plants,’* by James Hardy, Esq. 

The author describes a state of Scabiosa succisa with the involocre 

email, the heads loose and few-flowered, the external segment of the 
corolla much lengthened, stigma and stamens short. Found in Fen- 
manshiel Wood, Berwickshire. He next notices two forms of Leon- 
todon Taraxacum \Taraxacum offi.cinalf\ founded chiefly on tfie forms 
of the leaves, characters quite unworthy of confidence in that genus, 
of Rumex crispus he remarks that each of the petals bears a tubercle 
when the plant grows near the sea, and only one of them when in- 
land. [This seems to be a generalization from insufficient data.} A 
variety of Sonchus okraceus is founded on the presencQ of glapda on 
the involucre, flower-stalks very downy when young, leaves lyrate- 
pinnatifld and usually destitute of spines. It is '* maritiiue is 
rarely found beyond the influence of the sea.** [We have hefor? os 
several specimens of S, oleraceus to which these characters vyill more 
or less apply* hut ouly one of them is maritime. Oaudin is the only 
author with w'hlch we arc acquainted who notices a plant (his 
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Mosuf) "having *• (Jaiile summo pedunculisqiie glanduloso-hiepidia/' 
whifch^ believe to be the plant before ua ana that found by Mr. 
Hardy. Of the above characters the gland-tipped hairs are alone of 
any value. To have do^vn at the base of the involucre is probably a 
frequent condition of S. oleraccus, not of S. aspcr. The form of the 
leaves is too inconstant to be of any value.] 

4. Dr. Balfour described a specimen of Btifftin chrysantha, one of 
the arborescent Compositie of South America, which had recently 
fiovrtr^ in -the Edinburgh Botanical Garden. Also a specimen of 
Quassia amara, which had shown dowering racemes. The leaves 
of the latter presented remarkable transitions from a simple to a 
pinnate leaf, with a winged petiole. Notices of these will appear in 
the * Edinburgh New Philosophical Journal.* 

April 12. — Professor Balfour, President, in the Chair. 

The following comraumcations were read : — 

1. Algaj Oiientalcs ** (part 8), by Dr. Grcville. In this com- 
munication Dr. Greville described Sargassum gracile, S. leptophyllum, 
and S. flexile. This paper will appear in the ‘Annals of Natural 
History ’ and in the Socicty*s Transactions. 

2. *' On the Irritability of the Style of various species of Gold- 
fussia/* by J. S. Sanderson, Esq. In this paper Mr Sanderson 
entered into a detailed statement of the structure of the style of 
Ootd/ussia, and endeavoured to show that the explanation given by 
Morren of the cause of the movements is not satisfactory. 

The style of Goldfussia curves outwards, the stigmatic papillsB 
occupying the convexity of the curve. The irritability resides in 
the papillae. The change produced by irritation consists — 1st, in 
the disappearance of the curve, the style being brought into the 
straight position ; 2nd, in its being curved in the opposite direction 
to a greater or lees extent. In the moving part of the organ, or 
that corresponding to the stigmatic surface, the arrangement of the 
parts is the same as in Mimulus, An elastic epidermis covers the 
surface opposite to that occupied by the stigmatic papillae. The 
vessels and cylindrenchymatous tissue are interposed, the former 
being in apposition to the epidermis, the latter occupying the re- 
mainder of the space. Spiral vessels contribute to the elasticity of 
the stigma. 

The cylindrenchytha appears to be the tissue in which the changes 
produced, giving rise to the irritability. The true stigma of 
Goldfussia, like that of Mimulus, consists of a surface presenting 
conical papilla, in connexion with which are the cylindriform cells, 
which are continuous with those forming the general conducting 
tissue of the style: In Mimulus and in Goldfussia anisophylld each 
cylindriform cell terminates in a papilla. Hence Morren deduces an 
etplanation which he considers tenable, and which he gives as the 
conclusion to be drawn from his researches. He supposes that the 
raotioii of the style depends on a sudden transference of the granules 
Which arelodt^d in the papillae to the opposite extremities of the 
^lindricai cells. This phsenomenon he believes to be dependent on 
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a property of irritability resident In the granules themselveB. Mr. 
Sanderson endeavoured to show that, in certain species at least of 
Gold/ussia, it is impossible that any such motion of the granules 
can take place, as the necessary condition, viz. the continuity of 
the cylindriforra cells \vith the papillae, is absent. After giving a 
description of the different layers of cells of the style, and showing 
the complete separation of the papillae of the stigma from the cylin- 
drenchyma of the style, the author concludes, that from these facts 
it is evident that no change of the position of the granulea«can, in 
the instances adduced, cause any alteration in the jiosition of the 
stigma, and that there seems every reason for supposing that the 
change produced by irritation is confined to the external series of 
cells which in Gold/ussia, ns in Mimu/us, have the property of re- 
sisting the tendency which the organ has, from the elasticity of the 
epidermis, to curve inwards on the aj)plication of a mechanical or 
chemical stimulus. 

3. “ On the mode of Growth in Nostochinea” by John Ralfs, Esq. 

4. “ Remarks on some Mosses found near Penmanshiel,” by John 
Hardy, Esq. The author stated that he had ascertained that 148 
species of moss occurred within a short w'alk of Penmanshiel, being 
nearly as many as Dr. Dickie finds within ten mdes of Aberdeen. 

5. Dr. Balfour made some observations on the structure of Lyurp, 
a peculiar, hairy, acale-like matter found on the leaves of Eucalyptus 
dumosa. This substance is considered by Newport to be caused by 
the attack of an insect. 'Ilie nature of it is still involved in much 
uncertainty. It has been analysed by Dr. Anderson, and is found to 
contain a large amount of sugar. The hairs which surround the cup- 
like bodies are marked with striae, which converge in a peculiar 
manner towards a space running along the tube. The tubes contain 
granular and amylaceous matter, which becomes blue by the addi- 
tion of iodine, but the hairy matter surrounding the cochineal insect 
does not do so. The subject is under investigation by Dr, Anderson ; 
and Mr. Cay, who transmitted the substance from Australia, is ex- 
pected soon to send specimens of the plant with the substance at- 
tached, so as to enable botanists to determine its nature more de- 
cidedly. 

6. Dr. Balfour stated that he had observed the following plants in 
flower at the Bridge of Allan, near Stirling, during the first week of 
April * 

Draba verna ; Sisymbrium thalianum ; Capsella Buraa-pastoris ; Cor- 
damins hirsuta ; Ranunculus Ficaria ; Caltha palustris ; Cerastium tri- 
vials \ Viola odorata, in great profusion in the woods behind the vil- 
lage ; Potrntilla Fragariastrum ; Ulex europ<eus ; Sarothamnus Sco- 
parius ; Ribes Grossularia ; Oxalis Acetosella, Keir ; Taraxacum Ojfi* 
cindlst and cut-leaved variety ; Tussilago Far/ara, going out of flower; 
Ssnecio vulgaris ; Beilis perennis ; Lamium maculatum, woods at Keif ; 
Lamium purpureum ; Nepeta Glechoma ; Primula vulgaris \ Primula 
veris ; Veronica hederifolia ; Ulmus montana ; Narcissus Pseudo-^nat- 
eissus, woods at Keir, probably introduced ; Galantkus nivalis, almost 
completely out of flower ; Luzula pilosa, Keir ; Poa annua ; Pmuitti 
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ipinoia ; Anmone nemsrwa, Keir woods ; Montia fontana ; Geranimn 
fnolle ; Equtaetum arvenae, in fructification ; Viola canina ; Mercurialia 
perennia ; Corylua avellana\ Luzula campe8tria \ Luzula aylvatica, 
fiowers be^ning to expand : Chryaosplenium oppositifolium ; Ceraaua 
avium, Kippeuross ; Cheiranthus Cheiri, Dunblane Cathedral ; Salix 
caprtsa ; Salix cinerpa. 

Besides these, he noticed the occurrence of Valeriana pyrenaica, 
Sedum Telephium, and Convallaria majalis m the same district, but 
not in flower. 

7. Dr. Balfour exhibited a flowering specimen of Quassia amara, 
from the Botanic Garden, and gave a description of the various parts 
of the flower. He also showed a specimen of Cinnamomum nitidum, 
wliich was in flower in the Botanic Garden, and made remarks on 
the distinctions betwixt it and C. euvalyptoxdea , with which it has 
been confounded. ITie plant figured as C. nitidum in Hooker’s 
‘ Exotic Flora ’ and in Hnyne’s Plates is C eucalyptoides, A de- 
scription of these plants will appear in the * Edinburgh New Philoso- 
phical Journal.’ 

8. Dr. Balfour exhibited a fine specimen of dry rot {Meruliua 
lachrymana) on a plank several feet in length, taken from a cellar at 
Holy rood Palace. 

9. Mr. Stark exhibited specimens of the following woods, and 
made some short remarks upon them, viz. : — 

Kydia calycina, used in clarifying sugar ; Myrica cerifera. Candle- 
berry Myrtle; Ficus indica, Banyan tree; Achraa bullata, remark- 
able for its rapid growth and the density of its wood ; Paulownia im~ 
perialia, Nerium Oleander, Rhododendron arboreum, Araucaria bra- 
tiliensia. Citrus vulgaris » 


MISCELLANEOUS. 

Observations on the Geology and Natural History of Mexico, 

By W. H. Peask. 

Having noticed among the published correspondence from the 
army in Mexico but little information respecting the natural features 
of that country, 1 take the libeity of presenting to the Academy the 
result of a few hasty observations made on a part of the route from 
Vera Cruz to the city of Mexico. But few opportunities for scien- 
tific investigations were afforded to those connected with the army, 
on account of the active operations they were incessantly engaged 
in^ from the time of leaving tiie coast until the return of the army. 
I was enabled however, principally in company with scouting parties, 
to yisit that part of the country between the range of volcanos, 
the plains of Perote and Puebla on the east, and the Gulf 
of Mexico, comprising the greater pait of the State of Vera Cruz, and 
tp make some collections in natural history. 

The general outlines of the country I presume it is unnecessary for 
me to detaiL The plains of Cuetlachlan, or the tierra caliente, as 
they are more usually called, comprise that region of country bor- 
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dering the Gulf of Mexico. They are about twenty-five luilei in 
width, extending back to the Plan del Rio by a gn^iial a^oeqt of 
thirty feet per mile, with but few elevations or depressions, except 
at the river Antigua, and other small streams which pass through 
them in a north-easterly direction. Beyond the Plan del Rio the 
ascent increases over u regular succession of hills and plains^ until 
you reach the foot of the range of mountains in which the peaks of 
Orizaba, Perote and others are situated. I'his range forms the rim 
or eastern boundary of the plains of Anahuac, which ore more com- 
monly known as the tirrra templada, and are about thirty- five miles 
in width. The sides and top of this mountain-range are called the 
tierra fria, immediately beyond which lie the great table-lands of 
Mexico. 

The table-lands extend, with little or no variation in their general 
level, to the Cordilleras bordering the Pacific Ocean, though they arc 
divided into several plains by ranges of volcanos and porphyritic 
rooks. 

The tierm caliente is bordered on the Gulf of Mexico by low 
sand-hills, from four to six miles in width, not bare, as has been re- 
presented, but covered with a thick chapparel, or thicket of Cacti 
and thorn -bushes, to within reach of the water. Great numbers of 
freshwater and land shells are found on these lulls and on the 
beach, thrown up from the Gulf, which may be referred to living 
species. 

After passing these hills a few miles, 1 noticed at one locality a 
layer of limestone. It is covered by a coarse conglomerate of vol- 
canic and porphyritic rocks, which extends over the whole upper part 
of the tierra caliente, rendering the surface rough and stony. At the 
Puenta Nacional it is exposed to the depth of 200 feet, interstra- 
tified irregularly with veins of fine sandstone. Deep gullies are worn 
through it to the rivers, by the drainage of the plains during the wet 
season. The rivers are the only source of irrigation, receiving no 
supplies in their course from the mountains to the coast. 

The greater jiart of the plains is covered with a dense growth 
vegetation, so thick that it w'ould seem almost impossible for thepoil 
to support more, and the trees and bushes are loaded with an innu- 
tnerable variety of parasitical plants and vines, interlacing and bind- 
ing them together in such a manner as to render them absolutely 
impenetrable. On other parts, particularly between the conglomerate 
and the coast, the chapparel is more open, dotted with clumps of low 
dwarfish trees and Cacti, and affords grazing to herds of halfifWUd 
cattle, in which the property, of the inhabitants principally consists. 

the south of Vera Cruz the cultivation of cotton has been mtro- 
duced ; it is of white fine quality, but perhaps, from want of proper 
cultivation, the staple is very short, so that when worked it reqiiirefi 
to be mixed with other varieties. 

^ The inhabitants live mostly on the small bottom lands of thSTivefs, 
their crops consisting of corn, chili, and frijoles. They are a puny 
and sickly people, being subject to intermittent and typhoid fevers 
during the months after the close of the wet season. ThougKthe 
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tempcnrature at the Puenta NacioDn1» in the months of September, 
October and November, averaged 80° at 3 p m. with little variation, 
the atmosphere was so loaded with moisture that it was impossible 
to keep our fighting- tools tree from rust for twenty-four hours at a 
timei protect them as we might. 

The animals met with at the Puenta Nacioual and on the tierra 
caliente, are for the greater part common to I’cxas and the north; 
the common deer is abundant, though of small size ; the red fox, the 
prairie wolf, and the spotted tiger-cat are fiequently met with, and 
the Puma also, though more frequently in the mountains above. Hep* 
tiles are exceedingly numerous, though of few species. The royal 
iguano, as it is called, is found in the cliffs bordering the river An- 
tigua, and grows to a very large size , one killed by a Mexican 
measuring nine feet in length. The flesh of this species, as well as 
that of others, is considered quite a delicacy by the inhabitants. 1 
observed a curious habit of a species of lizard, which has not been 
noticed before to my knowledge ; it that of passing over the water 
in an erect position, resting on its hinder parts, and propelling itself 
by its hind-feet, its tail lying horizontally on the water, acting as a 
rudder. In the Sou Juan and Antigua nvers I noticed an alligator 
which appeared to be different from our common species ; the young, 
a specimen of which I caught, is entirely black, without the usual 
yellow markings on its back. 

Land and fresliwater shells are scarce, the beds of the streams 
being very stony ; nearer the coast, however, they may perhaps he 
more abundant. After passing the tierra calientc, the ascent in- 
creases over the tierra templada, as above stated, to the foot of the 
mountains. The whole of the surface of this part of the country is 
much broken by low ranges of volcanic hills and deep ravines or 
barrancas, ns they are called, of 200 to 500 feet in depth, 
which run commonly at right angles from the mountain-chain 
above. The city of Jalapa derives its name from that of an ancient 
Indian village a few leagues distant, and signifies ** built among 
barrancas." 

Most of the hills are of volcanic formation, though they are not all 
90 , as 1 have seen stated. The limestone shows itself m the valleys 
at the foot of the mountains, and in the barrancas, when of sufficient 
viridth ; it is, of course, very much altered from its connexion with 
the volcanic rock, being uncrystallized and whitened : it is not 
fo^itiferous, and, as far as I noticed, unstratified. At Quarterpeo, 
a few leagues south of Jalapa, and at other places, it is^hunit by the 
IfrdianSi and the lime is sold in the neighbouring towns and cities. 

ll!ie soil of the valleys is rich, and under cultivation produces during 
the whole year; rice, ooflfee, tobacco, sugar-cane, corn and other ve- 
piecable productions, fruit, &c. of both tropical and temperate climes, 
in great abundance. The average of temperature I should place lower 
thao Humboldt. During the months of January and February there 
iMre several nights of severe frosts in the neighbourhood of Jalapa 
AUd MoWr, which stripped the trees on the hills of their foliage, but 
i trUUl tokl^ it was^Of unusual occurrence. 
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Every one who has viaited this country must agree with Humboldt, 
that the region comprising the tierra templada and the eastern slope 
of the mountains above, is ** one of the most beautiful and picturesque 
in the world.” No other part of the world, perhaps, can present 
scenery of such sublime and picturesque beauty. When travelling 
over the rough and barren hills, strewn with volcanic rocks, the 
scene is suddenly changed by coming upon the edge of a barranca 
or ravine, its bottom lands several hundred feet below you, highly 
cultivated in fields of sugar-cane, corn, &c., dotted with the straw- 
thatched cottages of the Indians, and presenting a most perfect 
panorama or picture of nature's own painting, inclosed, as it were, 
in a frame of black and jagged rocks, which form its perpendicular 
sides, without a vestige of vegetation growing upon them. Far off 
below lies stretched out the ticrra caliente, having the appearance 
of an immense park, bounded on the horizon by the Gulf ; and yet, 
elevated as your position seems to be, on turning to look in the op- 
posite direction. Orizaba, with its silvery cap of eternal snow, and 
the base and rocky peak of Perote, still stand above you eight or 
nine thousand feet. 

In addition to the animals on the tierra caliente, I noticed the 
raccoon, the opossum, the Bamsaris astuta, or ring-tailed weasel, as it 
is called by the Mexicans, and several species of deer. 1 noticed 
also a porcupine, which struck me as different from the common 
species. The puma and jaguar are also met with in the mountains. 

The niammuha of this part of Mexico seem to be identical with, 
or nearly allied to, more northern species, while the birds for the 
greater part are found also much farther south. Lizards are less 
numerous, but snakes more so, than on the tierra caliente. 'Fhe 
plants I should think more characteristic than either mammalia or 
birds, and present a rich field for investigation. 

The two species of Jalapa-root arc collected in small quantities» 
only on the sides of the mountains, by th^ Indians, the greater port 
exported being brought from the north and west of the city of 
Mexico. 

In the neighbourhood of Jalapa, and on the road passing over tlie 
mountains, 1 noticed several beds and hills of sand, in some of which 
are deposits of the sulphate of lime, finely crystallized in the form 
of sand. I was told by' the Mexicans that they had dug up here 
young clams, perhaps Cyclas. 1 mention this fact in confirmation of 
my opinion, that the plains of Anahuac above, or of Perote and Puebla, 
as they may be called, have been drained by one of the many revo- 
lutions (geological, not political) which this country^ has passed 
through. ^ 

The eastern part of the plains above, for the distance of twelve ot 
fifteen miles, is sandy ; beyond are salt-beds and soda. In many 
localities, at the depth of ten or twelve feet, I saw fossil freshwater 
shells of the genera Planorhis, Lymnea^ Phy$a^ and others, which it 
is reasonable to suppose once lived at the bottom of lakes which 
covered these plains, as well as that of the valley of Mexico. , i ' 

The volcanic mountains which form the boundarici to the plains 
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are flanked by ranges of Umestone hills. Bimilar in character to those 
below on the tierra templada. Undoubtedly the range which bounds 
the plains of Anahuac to the cast is very rich in mineral treasure, 
as specimens of silver ore are frequently brought in by the Indians, 
but they, like those of Peru, conceal their knowledge of the localities 
with the utmost care. About three leagues from Perotc 1 saw a vein 
of sulphuret of silver three feet m width, associated with blende and 
sulphate of copper . — Proceedings of the Academy of Natural Sciences 
of Philadelphia, vol. iv. p. 91. 


MKTEOIIOLOOICAL OBSERVATIONS FOR MARCH 1849. 

Cfitswick. — March 1. Cloudy: clear and windy, cloudy. *2. Fine; cloudy: 
clear. 3. Overcast. 4. Clear cloudy and hue clear. 5. Fine . frobty 6. 
Frosty ; fine . overcast. 7. Cloudy: boisterous, with ram at night. 8. Fine. 
haiUshower clear and frosty at night. 9. Clear and frosty : very fine slight 
snow. 10. Clear . cloudy. 11,1*2 Overcast throughout. 13. Fine 14. Cold 
dusky bate. 15, 16. Overcast. 17. Foggy fine: clear. 18. Foggy, with heavy 
dew; hazy - foggy and damp. 19. Foggy, overcast. 2(). Dusky haze over- 
cast clear. 1^1. Overcast : clear. 2‘2. Foggy t old haze : overcast. 23. Oxer- 
cast : cold haze . densely overcast. 24. Fine, but cold . clear and frosty at night. 
25. Snow ing cloudy and cold . overcast. 26. Densely clouded. 27. Dry hate. 
96. Foggy, overcast throughout. 29. Hazy rain: cloudy. 30. Heavy showers. 


31. Clear: fine : cloudy. 

Mean temperature of the month 4I*^*56 

Mean temperature of March 1848 42 *43 

Mean temperature of March for the last twenty years .... 42 *62 

Average amount of rain in March 1*36 inch. 

— March 1 Cloudy ram a.m. and stormy. 2. Cloudy. 3. Fine. 


4. Cloudy. 5,6. Fine. 7. Fine* rain p.m. 8. Cloudy* snow r.M. 9, 10. 
Fine. 11. Cloudy. 12* Fine. 1.3. Fine . ram early a.m. 14— J6. Cloudy. 
17. Fine. 18, 19. Foggy. 20 — 22. Cloudy. 23. Cloudy, ram p.m. 24. Snow. 
25. Cloudy. 26. Fine. 27. Cloudy. 26. Rain . rain a m. 29. Cloudy : 
rain p.m. 30, 3t. Fine, rain p.m. 

jtppleggrth Manse, Vumfies -shire,— Mstch 1. Fair and clear am.: getting 
cloudy c rain p M 2. Fair a.m.: thowors. 3. Fair wind rising. 4. Fair 
cloudy: fine sunset. 5. Slight shower: cleared. 6. Fair: cloudy: high 

wind P.M. 7. Rain all day, but light. 8. Frost hard . clear all day. 9. Frost 
keen. 10. Frost increasing ill koennesa. 11 Frost slight : shower. 12. Fine 
spring morning . got colder. 1.3—17, Fine dry Weather. 18. Very fine day. 
19. Sill ftner, like May. 20. TIic same, beautiful weather. 21. The same 
fog P.M. 22. Frost during the night: fine day. 23, 24 Fine, though dull. 
85. The same : brighter. 26. Frost dull r.M. 27. The same dullness . no frost. 
28. .Clf^r and cool. 29. Shower early. 80. Showery. 31. Slight drops of rain : 


slight frost. 

Mean temperature of the month 41'’‘8 

Mean temperature of March 1846 41 *2 

Mean temperature of March for twenty-five years 39 *1 

Roin in March 1848 4*1 inches. 

Rain in March for twenty years 2*3 „ 


Sandwich Manse, Orkney . — March 1. Bright . hail : light showers. 2. Cloudy 
lowers. S. Cloudy, clear. 4. Clear . showers. 5. Sleet: showers. 6. Showers. 
?• Sleet: ifiow^showers. 8. Snow-sbowers. 9. Drift; snow- showers. 10. 

Thaw ! showers, ll. Rain: drinle. 12. Cloudy, snow. 13 Snow-showers: 
tbew. 14. Driaale. 15. Fog . damp. 16. Fog: fine. 17. Fine: fog. 18, 
19, Fog. 20k Fine: dear aurora. 21. Fine . cloudy. 22. Fog. cloudy. 2a. 
Rain. 94. Damp i drizzle, 25^ Drizzle : aurora. 26. Sleet-showers ; clear 
•nrora. 87« Cloudy : showers. 28. Cloudy : clear aurora. 29. Cloudy, 30. 
thiMefVi 91. Damp.* clear. 
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XLIV , — On the British species q/’Plumbaf^inaccae. By Chahles 
C. Babington, M.A., F.L.S., F.G.S.* 

The publication of the 12th volume of DeCandoUc^a invaluable 
' Proaromua/ in which the description of the Plumbaginacete by 
M. E. Boisaier is contained, has again drawn my attention to our 
native species included in that order, upon which I formerly be- 
stowed considerable study, but without arriving at any satisfac- 
tory result. With the help of Boissier^s descriptions I have now 
re-examined all the British specimens which I have been able to 
obtaiui and although the result is far from being such as I could 
have wished, still it seems desirable to place it before botanists 
in order that their attention may be turned towards these plants, 
and thus some definite conclusion may perhaps be obtained. 

1. Armeria, Willd, 

Boissier does not seem quite satisfied concerning the perma- 
nency of some of the characters upon which the species of 
meria are founded, and it must be confessed that the result of my 
examination of our plants has not tended to increase any little 
dependence that I placed upon them. The characters to which 
I refer are those taken from the relative lengths of the pedicels 
and caly](-tubea, and the presence of hairiness upon the angles 
alone of the latter or over its whole surface. 

I have however thought it desirable to characterize the possible 
species by employing distinctions derived firom those parts as well 
as from others, in order that they may correspond with the 
apecieji, adopted in the ' Prodromus.' 1 shall then notice two 
otiief Upei^ens of which I am in possession ; and also make a 
fbar re-marks upon a possible mode by which the supposed species 
might be combined if the doubtful ebaraqt^s were neglected. 

• Rea^Wore the BotAnical Society of Edinburgh, Feb 8th, 1849. 

Ann. Mag. N. Hist. Ser. 2. VoL iii. 28 
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Armbbia, Waid, 

Sec. 2. Plagiobasib. $ 1. Holotricha^ JloUt, 

Tubus calycinus totus et ad costas et ad costarum intervalla pilosvs, 

1. A, maritima (Willd.) ; foliis linearibus obtusiusculis uninerviU 
plnnis glabris vel parce ciliatulla, scapis villosulis, involucri phyllis 
latis obtusiaque, dorao late herbaceis exterioribus doreo ejccurrentc 
acutiusculia, reliquis late scarioao-marginatiB muticis, pedicello 
calycinim tubum icqvante, 

A. maritima, Willd. En, Bcrol. i. 333; DeCand, Prod, xii. 677. 

The leaves of this plant are numerous, thin, rounded at the 
end, usually much shorter than the scape, but sometimes of half 
its length. The outer mvolucral bracts are ovate, and have on 
their backs a broad gi*cen herbaceous band extending to a little 
beyond their summit where it forms a strong and short mucro. 
The inner bracts are also furnished with the dorsal green band, 
but in them it terminates abruptly at some distance below the 
end which is similarly scarious with the sides. The calyx-tube 
is very thickly clothed with hair both on its angles and in the 
hollows between them ; it is about as long as the limb which has 
short acute lobes each furnished with a slightly excurrent rib 
forming a short awn. 

Boiasier states that he has seen specimens of this plant from 
England and Ireland, and that it inhabits the maritime districts 
of northern and middle Europe. He does not quote any figure of 
it,knor am I aware that any exists, for that contained in 'Eng. 
Bot.^ doubtless represents A. jmbescens, to which also belong most 
of my specimens preserved under the name of A, maritima. The 
only specimens to which I can satisfactorily apply the name of 
A, maritima were gathered in Jersey in June and July 1887 and 
1838 by myself, and near Chichester, Sussex, by the Rev. W. 
W. Ncwbould in 1842, 

2. A.puhigera (Boisa.); foliis linearibus obtusiusculis umDcrriis 
suhtriquetris superne subcanaliculatis punctulatis facie infertori ob- 
tuse carinatis, scapis pubescentibus, involucri phyllis pallide brun- 
n^is scariosis dorso incrassatis exterioribus cuspidatis, reliquis 
latis obtueis apieeque scariosis, pedicellis tuho calycis ditnidio hrevio^ 
ribus. 

A. pubigera j3. scotica, Boiss. in DeCand, Prod. xii. 678. 

A. maritima, Bab, Iceland Plants in Ann. Nat, Hist, xt. 33. 

The leaves of this plant are shorter than those of A*mOritma, 
and iheir sides are so far folded together as to cause them to ap- 
pear to be very narrow. The outer involucral bracts are blunter 
than those of the preceding plant, but have a more slender 
acute point. My specimens do not afford me conclusive evidence 
of the presence or absence of a dorsal green band, but the bracts 
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are certainly thickened, and were perhaps green in that part simi'^ 
larly to those of A. maritima. The calyx-tubc is not so thickly 
hairy as in the preceding plant, but is similarly covered through- 
out with hairs ; it is about as long as the limb, which has very 
short acute lobes terminating in longer awns than those of A. 
maritima, 

Boissier places our plant (which bo has seen from the island 
of Staffa alone) as the variety scolica of his A, pibigera, with 
which species, if I am correct m supposing that my specimens 
are the same plant, it docs not very well accord. A. puhigera 
appears to be only known in cultivation and is stated to be tota 
dense pubcsccns,'^ and its involucral bracts are described as 
** omnino scariosis.*^ In our plant the pubescence is far from 
being dense, on the leaves it is veiy thin and scattered, and the 
involucre is quite glabrous. The latter part also cannot be de- 
scribed as " omnino scariosum,” for its bracts are certainly much 
thickened on the back, and present the appearance of having 
been green there. 

My specimens vary greatly in size, but are doubtless states of 
one species. They were obtained at Southampton m June 1827, 
Tintagel, Cornwall, July 1839, by myself; at West Wittering, 
Sussex, in Nov. 1843, by the Bev. w. W. Newbould; Folke- 
stone, Kent, by Mr. W. Pamplin ; and Tenby, Pembrokeshire, 
by Mr. P. J. A. Ilort. 

The plant gathered near Reikiavic in Iceland in July 1846 is 
undoubtedly of this species. 

$ 2. Plburotricu4e, Bom. 

Tubes calycinus ad costas tantum pilosus, intervallis costarum glahris. 

* SpiculsB intra involucrum sessiles. 
a. Folia inter se subconformia. 

3. A, pubescens (Link) ; foliis linearibus uniaervlis planis glabris 
puberuliiBVQ, ecapis pubescentibus, involucri phyllis dorso late 
herbaceis eKterioribui triangulari-ovatis acutis. reliquis latis ob- 
tusis et scarioso-marginatis muticis^ pedicello calycinum tubum 
esquante. ^ 

A. pubesceoB, Link in Rep. Nat. Cur. Berol. i. 180 */' DeCand. 
Prod, xiip 680. 

Stadee Armeria, Eng. Bot, t. 226. 

Leaves short, \isually much shorter than the scape, bluntly 
pointed or som^imes even on the same plant acute. The outer 
mvolucral bracts are different in shape from the others, but dp 
not exceed them in length. The tube of ^ the calyx is perfectly 
glabrous between the prominent hairy ribs ; it is about as long 
os the limb, and has very broad short and acute lobes with the 

28 * 
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rib extending to the end, but it can Bcarcely be considered as ^ 
current. 

I believe this to be a frequent inhabitant of salt marshes and 
the scA-shore, perhaps more common in Britain than the A* ma~ 
7'itima, which it very greatly resembles. My low-country speci- 
mens (from Montrose and Dolgelly) have scapes of 6 or 6 inches 
in length and leaves from 1 to 8 inches long. It is also fre- 
quently found on mountain tops, and has been mistaken in Bri- 
tain for A. alpina, which is a totally different plant. On moun- 
tains the scapes arc usually, but not always, considerably shorter 
than in plants growing near to the sea, and the pedicels arc 
shorter than the calyx-tube, often not above half its length. In 
other respects they correspond. I possess two curious specimens, 
gathered upon the exposed summit of Croghan mountain in the 
isle of Achil in Ireland, m which the leaves are hai'dly half an 
inch long and the scapes do not exceed an inch in length. 

In addition to the above-mentioned specimens from Achil I 
have the alpine plant before me from Caernarvonshire (Snowdon 
and Olyder), Cuuiberland (Helvellyn), Yorkshire (Wensley Dale), 
Aberdeenshire (Ben na Bourd), and Orkney. 

It may justly be doubted bow far this plant has claims to be 
considered as a distinct species from A, maritima. The pecuUar 
clothing of the calyx-tube in each seems to be the only tangible 
point of difference between them. 

4. A. duriuscula ; /olUit linearibus obtusiusculis uninerviis subtri^ 
quetris sujpeme subcanaliculatis facie inferiori obtuse carinatis pilo- 
sis, Bcapis pubescentibus, involucri phyllis dorso late herbaceis 
exterioribuB triaDgulari-oyatis acutis, reliquis latis obtusis et sea- 
rioBo-tnarginatis muticis, pedicello calycinum tubum Bubsequante. 

licaves short, about half as long as the scape, folded in a 
similar manner with those of A, pubig(n% but more slender. 
The outer involucral bracts are much narrower than the others, 
and very similar to, but shorter than, those of A. pubescens. 
The tube of the calyx is quite glabrous between tHc prominent 
hairy^ ribs, it is about as long os the limb, and has broad short 
very acute lobes with the midrib scarcely extending to the end. 

I have been unable to identify this plant with any of the 
species described by Boissier, and am therefore forced to consider 
u as new. It greatly resembles A. pubigera, but its leaves are 
not punctured on the upper surface, its involucral bracts are 
broauy herbaceous on the back, its calyx-tube is not uOiftnrmly 
ppose, its calyx-lobes are not awued, and its pedicel is 
To out other species it bears a very slight resemblance, and is at 
once distin^sbed from them by its leaves. 

I am indebted for my specimens to my friend Mr. F* A^ 
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Hort, of Trinity College, Cambridge, who gathered it on the Tors 
near the sea at Ilfracombe, Devonshire, in July 1848, by whom 
the specific name was suggested. 

6. A. plantaginea (Willd.) ; foliia lineari-lanceolatis 3-5-nervii8 
margine anguste membranaceis, scapia glabria scabris, involucrl 
phyllia exterioribua triangularibus lanccolatiave cuspidatis in 
alobaatro juaiori capitulum auperantibua, reliquis ovatis obova- 
tiaque membranaceo-inarginatia obtusis, pcdiccllo vix tubocalycis 
dimidio sequonte. 

A. plantaginea, Willd, En, Berol. i. 334 ; DeCand. Prod. xii. 683 ; 
Eng. Bot. Suppl. t. 2928. 

The broader leaves furnished with more than one nerve di- 
stinguish this plant from our other species. It is remarkable 
that Boissier describes the pedicel of tins species as cquallmg 
the calyx-tube, whereas I have never found it to equal the half 
of that part in length, and that he combines with it the A. scor- 
suneri/olia (Willd.), to which Koch awards a pedicel shorter than 
half the calyx-tube. 

Our only station for this plant is the island of Jersey. 

Having described all the supposed species which are known 
to be natives of Britain, I proceed to make a few remarks upon 
two specimens preserved in my herbarium which I am unable to 
refer to either of the above, and do not feel myself justified in 
naming even as probable new species. 

1. A plant gathered at Trewavas near Marazion in Cornwall, 
in July 1839. 

This accords in most respects with A. pubescens, but has quite 
glabrous scapes, ovate and scarcely acute outer bracts, and very 
short petioles. Its heads also are remarkably small. Had not 
so much stress been laid upon such difrerences as these by Bois- 
sier and others who have a far more extended knowledge of the 
genus than I possess, I should have unhesitatingly placed this as 
a form of A. pubescens^ and it is only a deference for high autho- 
rities that even now prevents me from doing so. It exactly re- 
sembles some of the smaller states of that plant. 

2. A plant found on the shores of the Oare Loch in Dumbar- 
tonshire in Aug. 1838 by the Rev. Churchill Babington. 

This also agrees very closely with A. pubescens, and is probably 
a variety of it. It differs solely in having its spikclets shortly 
but distinctly stalked within the involucre. This character is 
employed to distinguish a subsection by Boissier, and is there- 
fbpe doubtless deserving of attention. 

t may now remark, that of the above supposed species ma- 
ritima and A. pubescens most closely resemble each other, their 
outermost bracts differ slightly in form, and the latter has its calyx- 
^be pilose only upon the prominent angles, the interstices bemg 
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qmte glabrous. As far as I have myself had an opportunity xtf 
cmBerving, the latter character appears to be constant ; but should 
such prove not to be the case^ and I beg to call particularly the 
attention of botanists to it, then they might very well be com- 
bined under the name of A. maritimay the older although far 
from being the better name. 

If wc now consider the other two doubtful species (for A,plan^ 
taginea cannot be questioned), and -4. duriuscutay we 

shall hnd that if the herbaceous back of the bracts, a doubtful 
point as far as our plant is concerned, be neglected, the latter 
mffers from the former by having longer pedicels and a pilose- 
striate calyx-tube. The character derived from the length of 
the pedicels is apparently so far constant as not to allow of its 
being neglected until greater evidence of its variability is obtained. 
I trust that I may be allowed to recommend this point also to 
the attention of botanists who have an opportiuiity of examining 
the living plants. On the distinction founded on the calyx-tube 
no further remark is necessary. 

It does not appear that wc are in a position to overthrow the 
characters upon which fioissier has founded his sections, and 
until such is the case we must recognize these four plants as 
distinct species, although I have a very strong suspicion that 
they really constitute only two. 

2. Statice, Linn, 

I now proceed to attempt to bring the nomenclature of our 
^cies of Statice into conformity with that used in the * Pro- 
dromus.^ In accordance with Boissier^s views, which I am in- 
clined to adopt, all our species will alter their names with the 
exception of S, Limonium, and one will be added to their num- 
ber. Our plants form part of the section Limonium (Boiss.) and 
will stand as follows. 

1. S, Limonium (Linn.); foliis elliptico-oblongis mucronatiB uni- 
nerviiB venosis basi in petiolum attenuatis, scapo subtereti supeme 
corymbosis, spiculh 1-3-floris BBcendentibus ta spica$ Bccundas 
patentee vel recurvas distiche et dense congestis, calycis limbo prop- 
ter denticuloB minutos inter IoIkib majores int6gix>B acutos sitoa 
subdecemlobo, bractea exteriori parva dorso herbaceo carmato ex- 
currente. 

8. Limonium, Eng, Bot, t. 102 ; DeCand, Prod. xii. 644. 

S. Behen, Drej. FI, Hafn, 122 ; Fries, Summa Plant. Scand, 200. 

S. Limonium, 1. Scanica, Fries, Nov. FI. Susc. Mant, i« 10; J|oa/« 
ii. 17. 

Scape usually not branching in its lower half, c^n not until 
near the corymbose summit. Spikes short. Spikelets densely 
imbricated. Outer bract acute, with an excurrent h^rhacebM 
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point and a white or brownish membranous margin ; inner twice 
or three times as loug^ white and membranous at the sides and 
blunt or emarginate or split summit. Leaves blunt with a mucro 
and wavy at the edges, or acute and mucronate and scarcely at 
all wavy. 

Muddy salt marshes on the English coasts. Is it found in 
Scotland or Ireland 7 

2. S, Bahusiensis (Fries) ; foliis oblongo-lanceolatis mucronatis uni* 
nerviis venis inconspicuis in petiolum (jeeurrentibus, scapo sub- 
angulato ramosissimo paniculato, spiculis 1-3-floris secundis di- 
stantibus in spicas arrectas vel incurvatas laxe dispositis, calycis 
limbo propter denticulos minutos inter lobos majores denticulatos 
acutoB sitos subdecemlobo, brnctea exteriori parva dorso herbaceo 
subexcurrente. 

S. Bahusiensis, Fries, ** Herb. Normals, iii. 18 Summa, 200 ; De- 
Cand, Prod. xii. 644. 

S. Limonium, 2. Bahusiensis, Fries, Nov. FI. Suec. Mant. i. 10 ; 
Mant. ii. 17 (excl. syn.). 

S. rariflora, Drej. FI. Hafn. 121 ; Reich, FI. cxsic. 2200; En^. Dot. 
Suppl. t. 2917. 

Scape nearly always branching from near its base, not at all 
corymbose, and although much ^vided below, the ultimate sub- 
divisions (or spikes) are long and simple. Spikelcts often only 
1 -flowered, quite distinct, not imbricated. Outer bract broad, 
cuspidate or acute, with a slight mucro and a white membranous 
margin usually deeply tinged at its base with pink ; inner twice 
as long, very blunt. Leaves usually blunt with a mucro from, 
or from just beneath, the extremity, nearly even at the edges. 

Inhabiting less mud(^ places than S. Limonium, and found 
throughout the United Kingdom. 

A few observations upon the name of this plant are necessary. 
Boissicr has adopted that employed here, owing probably to Frieses 
observation in his ' Summa Plant. Scand.^ (200) : e prioritatis 
lege hsec species S. Bahusiensis, sub quo nomine sex annos ante 
Dreyerum descripsi ct in H, N. distribui, dicenda est.'^ At a 
first view this would seem most conclusive, but on a more careful 
examination it appears that the name was given in the ^ Mantissa 
altera^ (anno 1^9) to the plant as a species having been used 
for the sake of distinction, but apparently not specifically, in the 
' Mant.prima^ (1882). As unfortunately I am not in possession 
of the ^ Herb. Normale,^ iii., I do not know if the plant was there 
considered as a species or variety (although from the remark 
already quoted probably as the former), nor the date of its pub- 
lication. Drejer published his ^ Flora Hafn.^ in 1838, and has 
tberdbre the priority if the second ' Mantissa ^ is the origin of 
the name S. Bahusiensis used specifically ; but if it was so used 
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in the ' Herb. Norm.^ it is then probable that it is the older naao^ 
and its use there is a sufficient publication to give it the claim 
prioritatia lege.” 

3. S. Dodartii (Gir.) ; foliis obovato-spathulatis basi trinerviis et in 
petiolum alatum decurrentibus, acapis rigidis rcctis alternatim ra- 
mosis, ramis sterilibus nullis, apiculis 2-4-floria in spicas linearea 
crassae subverticalcs distiche et dense imbricatia, calycis limbo 6- 
lobo denticulis intermcdiia nullia : lobis obtuais integria. 

S. Dodartii, Girard in Ann. Sc. Nat. acr. 2. xvii. 81. t. 4 ; DeCand. 
Prod. xii. 648. 

Limonium minus bcllidis minoria folio, Dodart, Metn.ed. 1676, p. 95. 

Scape usually not branched in its lower half in our plant; 
branches often simple, short. Outer bract acute ; inner twice as 
long, obovate-elliptical, obtuse ; both with white diaphanous mar- 
gins faintly tinged with pink. Leaves blunt with a small mucro 
usually from just below the extremity. 

Rocky shores. Berry Head, Devon, Miss A. Griffiths. Lang- 
land Bay and Pennard, Glamorganshire. Giltar Head, Pem- 
brokeshire. 

4. S. occidentalis (Lloyd) ; foliis lanceolato-spathulatis acutiusculis 
basi obscure trinerviis et in petiolum alatum longc attenuads, 
scapis gracilibus flexuosis fere a basi dichotome ramosissimis, ramis 
inferioribus nonnullis sterilibus, spiculis 2-4-flori8 in spicas tenues 
suberectas lineares distiche imbricatis, calycis limbo 5-lobo denti- 
culis interroediis nullis : lobis obtusis integria. 

5. occidentalis, Lloyd, FI. Loire inf. 212; DeCand. Prod. xii. 648. 

S. Dodartii /3. humilis, Gir, Ann. Sc. Nat. ser. 3. ii. 326. 

S. lanceolata, Reich. Iconog. t. 719. f. 961. 

S. cordate, G. E. Smith, PI. of S. Kent, 18. t. 2. 

S. reticulata, Hook, FI. Scot. i. 97. 

S. binervosa, G. E. Smith in Eng. Bot. Suppl. t. 2663. 

Scape usually branching quite from its base ; branches repeat- 
edly forked, elongated. Outer bract acute ; inner twice as long, 
obovate-cuneate, obtuse ; both with a deep pink band at the base ‘ 
of the white diaphanous margin. Leaves often rather acute, with 
a small mucro usually from below their extremity. 

On the chalk cliffs of Kent. Shingly places near Clcy next 
the sea, Norfolk. Cliffs at the Mull of Galloway. Near Dublin, 
Dr. Tyacke. Cliffia near St. Hclier^s, Jersey; and in Alderney. 
St. Martinis, Guernsey, Rev. W. W. Newbould. 

This is doubtless the Limonium minus of Riy (Sjm. ed. 6. 202), 
the L. parvum of Gerard (Herb. 332; Em. 411) as supposed 
by the Kev. 0. E. Smith, for the figure given by the latter author 
after Lobel (Icon. 291) can represent no other known 
species. The sterile branches show that it is not intended 
any variety of 8. Limonium, as was supposed by Smith. It is 
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imieb to be wished that some competent botanist would inform 
us what is the Statice which ctows upon the chalkie cliffe going 
from the towne of Margate downe to the sea side, upon the left 
hand/^ for that is the only place where Gerard found his plant. 
Dillenius (Ray^s Syn. ed. 3. 202) adds Ramsgate and Harwich 
as stations for it. 

It seems clear that the S, spaihulata (Desf.) obtained “ in ru- 
pibus maritimis Barbariae ad la Callc/^ of which Boissicr has seen 
an authentic specimen, is quite distinct from the S, spathulata of 
British authors (seeDeCand. Prod. xii. 649) ; and after a careful 
examination of our plants 1 am satisfied that Boissier is correct 
in supposing that two species are included under the S. spathu- 
lata of Hooker, and that they arc the iS-. Dodartii (Gir.) and 
jS. occidentalis (Lloyd), I have not seen French specimens of 
the former, but can have no doubt of its identity with our plant 
after comparing it carefully with M. de Girard’s elaborate de- 
scription (Ann. Sc. Nat. ser. 2. xvii. 31), although there are a 
few shght discrepancies. I am possiissed of a good specimen of 
the S. occidentaliSy through the kindness of M. Lenorniand of 
Virc, and find it to accord precisely with the other form called 
8, spathulata by us. As also I am possessed of an authentic 
specimen of the 8, hinervosa (G. E. Sm.), which is doubtfully 
referred to S', occidentalis by Boissier, I am enabled to state that 
they arc undoubtedly the same plant, although no sterile branches 
are represented on the plate in ' Eng. Bot. Suppl.^ As that name 
was published in 1830 it has the priority of the one here adopted, 
which dates only fi^om 1844. The high authority deservedly 
awarded to the * Prodromus,’ which will doubtless cause the use 
of Mr. Lloyd’s name universally on the continent, seems a suffi- 
cient reason for not attempting to replace it by one which we 
could scarcely, under the circumstances of the case, expect to be 
adopted out of Britain. I trust therefore that my fnend Mr. 
Smith will excuse my not following bis nomenclature in this case. 

5. S. caspica (Willd.) ; foliis obovato- vel lanceolato-spathulatis in 
petiolum attenuatis, scapis a basi ramosist^imis granulato-scabris, 
ramis inferiorihm capillaceo-multifidis sterilihus ; axillis acutangMlia, 
spiculis 2-3'fiori8 in spicas ad rainorum extremitatetn confertoa 
densisaime congestis, calycis limbo 5'lobo denticulis intermediis 
, uuUis : lobis ovatis cuspidatis denticulatis. 

S. caspica, Willd, En, Berol, i. 336 ; Bieb, FI, Tauro-Cauc, iii. 253; 
fieri. FL Ital. iii. 530 ; Reich, Jeonog, ii. t. 194 ; DeCand. Prod. 
xi). 660 . 

S. reticulata, Bieb. FI, Tavro-Cauc, i. 250; Sm. Eng. Bot. t. 32^; 

Eng. El. ii. 116. not Linn. 

S. beUidifolia, DeCand, FI. Fr, iii. 421. 

-S. dichotdttia, Duby, Bot. Gall. i. 388. ^not Cavan. 

Scape often simple for about an inch from its base, but after- 
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wards repeatedly forked with acute-angled axils. Outer bract 
almost wholly diaphanous^ bluntly pointed ; inner twice as long, 
blunt, upper half wholly diaphanous. Leaves short, variable in 
breadth and often rather acute, usually with a small mucro from 
below their extremity ; the point sometimes so strongly recurved 
as to cause the leaf to appear retuse. 

Muddy shores of Norfolk and Suffolk. Jersey, Dr. Jo8. Dick- 
son* 

British botanists will doubtless complain that the name usually 
employed by them for this plant is here replaced by one nearly 
or altogether a stranger to them, and which certainly seema 
far from appropriate when applied to an English plant ; but it 
may be remarked that the name S. reticulata has been attached 
to so many quite dififerent species as to make its retention a source 
of confusion and difficulty rather than of use. The remark of 
Boissicr seems very just when, after stating that the Linnsean 
plant 18 probably that now called S. cancellata (Bernh.), he adds, 

'' hoc nomen caeterum multis plantis attributum omnino rejici- 
endum.” The Linnjean specific character is short, but to my 
mind conclusive against our plant being his S, reticulata. His 
words arc, S. scapo pamculato prostrate, ramis sterilibus retro- 
flexiB nudis, foliis cuncifonnibus (Sp. PI, 394) ; and it is curious 
to observe how Smith, when publishing the supposed S. reticu- 
lata in ' Eng. Bot.^ (t. 328), slightly altered that character by the 
addition of the words ^'a little pointed to the description of 
the leaves: in the ^Eng. FI.' (ii. 116) he has omitted the term 

ramis retroflexis " of Linmeus, but still says leaves wedge- 
shaped " in the specific character, but alters ic to spatbulate '' 
in the description. Our plant certainly cannot be correctly de- 
scribed as having ** ramis sterilibus retroflexis," for they are all 
ascending or even erect, forming very acute angles at their bifur- 
cations ; neither are its leaves at all wedge-shaped," but may 
be correctly designated obovate-spathulate. The remark in ' Eng. 
Bot.,' that the bark in our specimens is a little crisped and « 
tubcrculatcd, which we do not observe in the Linneean ones," 
shows that Smith was not altogether satisfied of the identity of 
the plants. 

Let us now turn to the S, cancellata (Bemh.), a specimen of 
which (the S. furfuracca, Reich. FI. exsic.) is now before me, and 
we shall find the ** ramis retroflexis " of Linnscus, or as Boissibr 
says, " scapis romosissimis rcctan^lc-infracto-flexuoeds," and ? 
also the ^'foliis cuneiformibus," or ashe describes them, ^^o^vato^ 
cuneatis retusis." 

Having I think disposed of the name S. reticulata as apphea^^ . 
ble to our plant, we now come to the proof of its identity withi ' 
the S. caspica (Willd.), and here it may be remarked that Bur W* ' 
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3, Hooker (Br. FI. ed. 5. 272) states that he is satisfied that 
the S, caspica of Willdcnow is the same the S. reticulata 
of Smith. I have now before me an extensive senes of speeimefis 
of the European forms of S. caspica, viz. of the S, dtchotoma of 
Duby, S. bellidifolia of DeCandolle, and S, caspica of Reichen- 
bach. All of them are unquestionably the same species as our 
S. reticulata from Norfolk, indeed 1 do not find that they difiFer 
in any respect. In none of them are the leaves at all refuse, as 
seems sometimes to be the case with the Taurian plant descnbcd 
by Bieberstein, and originally called 8, reticulata by him, but 
afterwards identified with the S. caspica of Willdenow, the Lin- 
neean synonym being excluded. Gan it be that the falsely refuse 
appearance occasionally put on by the leaves, as noticed m the 
above description of our plant, has deceived him ? 

Having now noticed all our known species of Plumbaginacea, 
I submit these remarks to the consideration of botanists, in the 
hope that they will be received with those allowances for their 
imperfect character which an attempt to elucidate so diflScult a 
tribe of plants seems to require, and that they may lead to a more 
complete knowledge of this beautiful portion of our flora than we 
as yet possess. 

8t. John's College, Cambridge, Jan. 18, 1849. 


XLV , — Contributions to the Botany of South America, 

By John Mters, Esq., F.R.S., F.L.S. 

[Continued from p. 269.] 

Saracha. 

To this genus of the ^ Flora Peruviana ^ I have to contribute 
several new species. In the Prodromus of that work, p. 31, 
tdi). 84, in order to illustrate the character of Saracha, its distin- 
guished authors selected the plant which on a former occasion 
(Lond. Joum. Bot. 7. 363) I proposed to detach from that ge- 
nus, because,^ as it differed essentially m structure and in habit 
from all the other species enumerated by them, it could not be 
regarded as its type. I preferred therefore to exclude that plant 
and retain the genus for the other several well-recognized and 
Icmg^established species, as it would produce much confusion and 
answer no good purpose to make any change in their present 
arrangement. I now proceed accordingly to modify the generic 
ebaracter in the following manner, so as to include all the species 
below enumerated. Before doing this I will offer a few remarks in 
regiird io the limits of this genus with respect to Physalis, fVitha- 
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nia, Capsicum, &c. on the one band^ and Witheringia and Bird* 
chistus on the other. In all these instances there exists but little 
difference in tbe structure of the flower, the principal distinctive 
features being the inclosure of the berry in a greatly enlarged and 
ventricose calyx in Physalis and Withania, another structure of 
fruit in Capsicum, and a more fruticose habit and different inflores- 
cence in Witheringia and Brachistus. In Saracha the inflorescence 
is axillary and umbellate, the numiier of radiating pedicels upon 
one single peduncle varying from 2 to 8 : in Physalis the flowers 
are always solitary in each axil, upon a lengthened peduncle ; and 
in Witheringia, as I have limited that genus {ante, p. 146), the 
flowers, though more numerous, are also upon simple peduncles i 
in this case however the inflorescence ajipcars to be somewhat 
more complex, owing to several flowers growing out of each aril 
at successive periods, so that they are seen in various stages of 
development, from the nascent bud to the perfected fruit ; but 
the true normal condition is that of a solitary pedunculated 
flower, as is frequently observed in the dichotomous axils, the 
other flowers commonly aggregated with it in many of the axils 
being in fact nothing more than a shortened and awarf form of 
on axillary flowering branchlet, which is often seen in a more 
lengthened state of development. This is distinctly shown in the 
figure of Witherinma, plate 35, ^Illust. ’South Arn. Plants/ In 
Physalis the corolla is generally campanulatc, with an almost 
entire pentangular border, rarely 5-lobed ; in Witheringia the tube 
is very short, the border patent and cleft nearly to the base into 
five equal oblong acute segments, while in Saracha the corolla 
is contracted at its base into a short tube, and suddenly spreads 
above into a border quite rotate, which is pentangular or half 
cleft into five lobes. In the latter genus the stamens are gene- 
rally slender and distinct at their origin, being simply inserted 
at the base of the tube of the corolla ; in Witheringia, Capsicum, 
and in several species of Solanum, they spring, as in Hebeclaius, 
from as many triangular expansions, sometimes separated by 
small distinct intervals, at others almost or wholly united into an 
annular ring adnatc to the tube a little above its base : in Wither 
ringia these processes are most distinctly developed ; in Saracha 
the same occurs in a greater or less degree, but they are g^e- 
rally more separated and completely free, arising from the mar- 
ginal base of the tube ; in Physalis these expansions are quite 
adnate with the tube. In Saracha, as in Hebecladm, the berry 
is supported by the persistent calyx, which although more oi^'lesB 
expanding in size with the growth of the fruit always rerniins 
rotate, not vesicular and inclosing the berry as in PhysaKs, iVi* 
candra and some other genera. In Saraclha, as ill these genera, 
and also as in Witheringia, the placenta are fleshy and altogether 
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acimite with the dissepiment^ but in Brachistus the placentie are 
thin, membranaceous, and branching at right angles from the 
axile hue of the dissepiment into the cavity of the cell, when they 
are free, furcated and ovuligerous. In Saracha and in Fhysalis the 
embryo is semicyclical, the radicle being double the length of the 
cotyledons ; in Capsicum it la quite spiral and somewhat helical, 
the cotyledons being equal in length to the radicle ; but the latter 
describes only a half-circuit of much larger radius, while the 
former makes fully a complete gyration of smaller diameter. In 
Witheringia the embryo is subannular, forming nearly Jths of a 
circle by no means spiral, and the cotyledons arc only ^ih of its 
whole length. The following I conceive to be the limits of this 
genus : — 

Saracha, R. & P., char, emend. — Calyx brevis, submembra- 
naccus, S-angulatus, 5-dcntatus, B-nervosus, dentibus acutis 
brevibus, persistens. Corolla rotata, limbo siniiato, 5-angu- 
lato, sscpissimc 15-nervio, lobis s. angulis reflexis, sestivatione 
valde induplicato-valvata. Stamina 5, tubo corollse prope mar- 
gincra basalcm aflSxa, e^usdem longitiidine ; filammta fihformia, 
erecta, basi triangularitcr dilatata ; anthcr<p approximatae, ob- 
longae aut subrotundai, basifixae, 2-lobre, lobis arete connatis 
et longitudinaliter anticc dehiscentibus. Ovarium ovatum, 
2-loculare, placentis incrassatis septo adnatis, niultiovulatis. 
Stylus simplex, longitiidine staminum. Stigma capitato-bilo- 
bum. Bacca globosa, calyce mcmbranaceo parura uucto suf- 
fulta. Semina plurima, in pulpam mdulantia, parva, reni- 
formia ; testa scrobiculata, hUo m siuu laterali : emb?yo intra 
albumen carnosum sein icy clicus, teres, cotylcdonibus uncinatis 
semitcretibus, radicula paulo inflexa infera hilo evitantc di- 
midio brevioribus. — Herb® America intertropica plerumque 
perermes, procumbentes, dickotome ramasa, jnlosce ; folia altema 
vet gemina, integra, aut sinuato-deniata ; inflorescentia umbel- 
lata^ pedunculo 2-G-floro, axillari vcl e dichotomiis sapius orto* 

The following recorded species from the characters described 
appear to belong to this genus: — 

1. Saracha pi'oeumbensy R. & P. Flor. Per. 2. 43. tab. 180 A. 

, a, — — umbellata, DC. Jacq. Hort. Schoen. tab. 493. 

3. contortn, R. & P. L c, tab. 180 a*. 

4. jaltomata, Schl. Linn. 18. LitL 98 ; Linn. 19. 807. 

Zaccagnianaj R. & Sch. Syst.^4. 687. 

6. — — — villosa, G. Don, R. & Sch. Syst. 4. 684. 

y,- dentata, U. & P. /. c. 2. 43. tab. 179 A. 

g. b\ftora, B. & P. 2 . 42. tab. 179 fl. 


* Mathews, no. 3248. 
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9. Saracha viscosa, Schrad* Sweet. Br. FI. Oard« (2nd aer*} 4. 
tab. 323 ; Botanist, 4. tab. 168. 

10. pubescensj Willd. R. & Sch. Syst. 4, 687. 

11. allogona^ Sclil. Linn. 19. 808. Solanum allogo- 

^ num, Bemh. Linn. 8. 252 ; Walp. Rep. 3. 48. 

From this list are excluded S. 'punctata^ R. & F., referred to 
PcBcilochroma (Lond. Journ. Bot. 7. p. 354)/ and S. genxcfulaia^ 
Mart. & Gall. Bull. Ac, Br. 12. 1. 133; Walp. 6. 576, which is 
evidently referable to Physalis^ on account of its solitary pendu- 
lous flowers and yellow corolla with large purple spots. Galeotti^s 
Mexican plant, no. 1226, is said by Schlecntendal (Linn. 19. 308) 
to be the Saracha angvlata, Linn., whieh is clearly a typical error, 
instead of Phy sails angulata, Linn. Among the doubtful or un- 
described species of Saracha may also be mentioned as of no 
value for want of sufficient details, S, brasiliensis, Klotzsch, Linn. 
14. 290; S. micrantha, DcC. Cat. Ilort. Monsp. 1813 ; S.peru- 
viana, D. Diet. Giirtnerlexicon, 8. 525. 

Tlic following new species are now to be added to this genus ; 

12. Saracha ciliata (n. sp.) caule angulato, glabro, vel sparse 
aspero^pilosulo, dichotoine ramoso; foliis geminis, oblongis, 
utrinque attenuatis, subglabris, aut Icviter glanduloso-asperis, 
eroso-denticulatis, et ad marriuem ciliatis, brevitcr petiolatis ; 
pedunculo brevi, axillari, vei e dichotomiis oiio, umbellatim 
2-floro, pedicellis apice incrassatis, pilosis ; calycc majusculo, 
6-partito, fere glabro, in nervis piloso, laciniis acutis ; corolla 
ampla, pallide lutea, rotata, angulato-5-loba, lobis acutis, 
glabra, sed in nervis 15 extus pilosa, staminibus corollss di- 
midio brevioribus, glabris. — Peruvia, v. a. in herb. Hook, (in 
valle Limsc, Mathews, n, 834). 

This plant in its habit much resembles S, diffusa, but it i$ dif- 
ferent in the form of its leaves, and in its much larger pale yel- 
low flowers, with comparatively short, glabrous stamens and l^ge 
anthers. Its leaves are If inch long, f inch broad, on a netide 
\ inch long : the peduncle is 4 lines long, and its much tnicker 
pedicels are of equal length : its broadly spread campanular calyx 
IS h^f an inch long, cleft nearly half way into five equal acute 
segments : the corolla is probably the largest of the genus, mea- 
suring in diameter nearly 2 inenes, with five deep acute lobes, 
the stamens being quite glabrous, erect, and 4 or 6 lines long. 

18. Saracha propin^ua (n. sp.) ; — herbaee^ caule dichotopoae 
ramoso ; glabro ; fohis lanceolato-ellipticis, margine eroso^ckm- 
ticulatis, utrinque sparse gland uloao-asperis, petiolo grac^, 
pubescente ; pedunculo elongato, gracili, umbellatim 2-6*floro, 
axillari vel e dichotpmiis orto, vix pubescente, pedicdlta longis^ 
filiformibus ; calyce rotato, lobis acutis ; corolla cserulea, rotSba, 
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an^lato-S-lobai lobia acutis, staminibus erectis^ clongatis, imo 
pills mollibus patentibus dense hirsutis : bacca pisiformi, calyce 
rotate sufiiilta. — Peruvia, v, in herb. Hook, (Cucsto de Pumi- 
chucho^ Mathews^ no, 774, S. procumbens nominata,) 

This plant is oertainly very distinct from the S, procumbens of 
the * Flora Peruviana/ and does not appear to correspond with 
any recorded species. The leaves arc 2 inches long and 1 inch 
wide, with its broadest part towards the base, which is suddenly 
attenuated into a somewhat fine petiole 4 linos in length. The 
slender peduncle almost glabrous, striated and shining, is about 
an inch long, bearing on its summit the very delicate pedicels, 
umbellately spreading, and ^ inch in length : the calyx measures 
very nearly half an inch across, and the rotate corolla is 1 inch 
in diameter, the stamens being | inch long, very slender, smooth 
at the summit, while the lower moiety is densely pilose with very 
spreading articulated dark-coloured hairs : the round berries arc 
about 4 fines in diameter, supported on their spreading, scarcely 
enlarged calyx*. 

14. Samcha diffusa (n. sp.) ; — herbacea, caule angulato, glabro, 
dichotome ramoso; foliis ovatis vel ellipticis, versus apicem 
attenuatis, et saltira obtusiusculis, grossc sinuato-serratis, laci- 
nulis obtusis, margmc eroso-dcnticulatis et ciliatis, basi sub- 
insequalibus, in petiolum gracilem angustissime decurrentibus, 
submerabranaccis, reticulato-venosis, vix glabris, vel utrinque 
prsBsertim in venis glanduloso-pilosis ; floribus in dichotomiis 
umbellatis, 4-6 floris, peduncuJo elongate gracillimo, pcdiccl- 
lisque filiformibus glabris ; calyce rotato, angulato, 5-deutato ; 
corolla rotata, 15-nervia, extus lanuginosa, margine 5-angu- 
lata, longe ciliata, staminibus erectis, corollas dimidio brevio- 
VjpbuB, glabris. — Peruvia, v, in herb. Hook, (Cuesta de Purru- 
chucho, Mathews, no, 775, S. contorta noncupata,) 

This species clearly does not correspond with the Saracha con- 
torta of the ^ Flora Peruviana,^ agreeing neither with its figure nor 
its description. The leaves, which are remarkable not only for 
their sinuose serrate border, but for their distinctly eroso-ciliate 
margins, are 2| inches long, inch broad, with a petiole half 
an inch in length : the peduncle of the umbel is from | to 1 inch 
or sometimes 2^ inches, and the pedicels g inch long : the very 
expanded flower measures 8 lines in diameter. The whole plant 
appears herbaceous and almost glabrous, and is said to flower in 
April* 

16, Saracha laxa (n, sp.) ; — caule angulato-striato, subglabro vel 

* A drai^ff of thii species with generic deta^s will be given in the * Il- 
lustrations of South Amer. Plants,’ |Mate 38. 
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parce puberulo^ dichotome ramoso : foUis late ovatis^ Usi sub* 
obtusisi repente in petiolum attcnuatis^ utrinque squatnoso- 
pilosis^ pilis articulatis ; floribus umbcllatis, pedunculo axillari, 
elongate, pedicelliaque 2-6 tertio brevioribus, pilosia ; calyce 
acutilobo, hirsuto ; corolla rotata, angulato-5-loba, lobis acutia, 
utrinque glabra ; stanimibus dimidio brevioribus ; bacca pisi- 
formi, calyce rotato aiicto sufFulta. — Mexico, v, in herb. Hook. 
(Oaxaca, Galeotti, no. 1 169.) 

The branches of this plant are straight and slender, the inter- 
nodes being very distant (4^ inches apartl ; the leaves are 1 J inch 
long and 14 inch broad, upon a petiole half an inch in length ; 
the pedunde is 2 inches long, slender, the pedicels being 4 
inch in length ; the calyx is cleft half way down, and is about 
3 lines broad j the corolla when spread measures nearly an inch 
in diameter. 

16. Saracha auriculata (n. ap.) ; — caule angulato, dichotome flex- 
uoso, glaberrimo, rubescente ; foliis gemiiiatis, rhomboideo- 
lanceoktia, acummatis, imo in petiolum cuneatis, infra medium 
acutato-auriculatis, et irregulariter grosse sinuato-dentatis^ 
utrinque glabna, subtua nervis prominiilis, margine subciliatis ; 
umbella sub-G-flora, pedicelhs pedunculo axillari cequilongis, 

f jlabris, apice incrassatis ; corolla parvula, rotata, 6-anguluta, 
utea, glabra, margine ciliata ; staminibus corollse jequilongis, 
imo hirsutulis j bacca pisiformi, calyce subaucto rotato suffidta. 
— Nova Granada, v. in herb. Hook. (Plages dc Combayma, 
Goudoi.) 

This species is very distinct, being entirely glabrous : its leaves 
are 3^ inches long, 1 inch broad m the middle, and inch across 
the very acute and somewhat auricular lobes, the petiole being 
^ inch m length ; the peduncle and pedicels are each | inch lon^ ; 
the calyx is 2 lines in length, becoming 6 lines in diameter m 
fruit ; the small yellow rotate corolla is only 6 lines in diameter, 
the stamens being 8 lines long; the berry is globular, 8 to 4 lines 
in diameter. 

17. Saracha glabrata (n. sp.); — caule strreto, glabro, angulato; 
foliis geminis, oblongis, utrinque attenuatis et glaberritnie, 
Bubmembranaceis, reticulato-venosis, obsolete denticulatis; 
nervo marginali ciliatis, petiolo caniculato glabro; pedunculo 
axillari, 2-floro, pedicelliaque eequilongispu^scentibus; baeda 
pisiformi, calyce persistente rotato, rcticulato. Semi S-fidixloHs 
triangularibus, margine nervisque ciliatis, suffulta.— Mexico, 
V. in herb. Hook, {Dr. Coulter^ no. 1226.) 

The leaves of this ^ecics are 1| inch long and } inch broad, 
on a petiole | inch iolengtb. The peduncle is half an inch }(Hig, 
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the pedicels ^ inch in length, and the calyx nearly half an inch in 
diameter. 

18. Saracha conspcrsa (n. sp.) ; — caule dichotome ramoso, angu- 
lato-striato, pubescente ; foliis gcniinatis^ oblongla^ acuminatis, 
basi subobtusinsculis, repente atteniiatis ct in petiolurn clon- 
gatum decurrentibusi, utnnque moll iter pubescent ibus, nervis 

f )atentim pilosis, margine subrevoluto ciliatis ; flonbus lunbel- 
atis, pcdunculo axillari petiolo diiplo longiore, pedicellis 
dimidio brevioribus, pateutim radmtis ; calyns laciniis hneari- 
acutis, patentim villosis ; corolla rotata, viridi-liitea, maculis 
plurimis viridibas ad medium iiotata, glabra, 6-angulata, au- 
gulis acutis, margine ciliata, starnmibus glaberrimis, crectis, 
corollsB sequilongis. — Mexico, v. tn herb. Hook. {Dr. Coulter^ 
Zirnapan, no. 1227.) 

The leaves of this plant are 2^ inches long, 1| inch^road, on 
a pilose slender petiole half an inch in length ; the peduncle is 
li inch, the pedicels i to ^ inch long, the calyx 2 lines, the co- 
rolla I inch in diameter, and the stamens \ inch in length. 

19. Saracha acuhfolia (n. sp.) ; — caule angulato, fere glabro ; 
foliis lineari-lanccolatis, grosse inciso-serratis, apicc aeuniina- 
tissimis, imo in petiolum attenuatis, utrinque in nervis rnar- 
gineque sparse pilosis ; flonbus axillaribus, foliis dpnidio bre- 
vioribus, pedunculo gracili, sub 2 floro ; calyce aeiitilobo, hir- 
sutulo ; corolla rotata, 6-angidata, lutea, glabra, margine ciliata, 
intus imo maculata et tomentosa, staminibus brevioribus, fila- 
mentis glabris, antheris iisque sequilongis. — California, v, in 
herb. Hook. (!>. Coulter, no. 593.) 

The specimen above noticed is not more than 4 inches in 
length, and is probably only a fragment, but the plant would 
seem to be very small in its growth : the leaves arc 1^ inch long, 
5 lines wide in their broadest part, with about flve deeply incised 
teeth On each side ; the petiole measures only \ inch, the hairs 
are very short and scabrid, and are seen chiefly on the nervures 
and margin ; the calyx is very short with acute lobes, about a line 
long ; the corolla across its mouth measures about 4 inch m dia- 
meter, the filaments are 2 lines, the anthers 1^ line, and the 
pistil 8 lines long : the peduncle and pedicels together measui^e 
about half an in^. 

20- Saracha veetita (n. sp.) ; — caule fere suffruticoso, molliter to- 
^ntoso-hirtello j foliis oblongis, apicc attenuato-acurninatis, 
basi obtusiusculis, margine eroso-denticulatis, utrinque toracn- 
tosu^ brevitcr petiolatis, petiolis pedunculisque pilis patentibus 
articulatiB flavidis dense sericeis ; pedunculo axillari, sub-brevi, 
2-iloro; calyce piloso, 5-dentato; corolla rotata, 5-angulata, 
Ser. 2. Fo/.iii. 29 
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extua margineque pubescente ; ataminibus pilosis ; bacca pisi- 
, formi, calyce subaucto rotate suflulta. — Columbia, v. in hm-b. 
Hook. [Hartweg^ no. 1292.) 

Judging from the specimen above referred to, this plant would 
appear to be almost erect, and different from the usually strag- 
gling dichotomous growth of this genua, but in the structure of 
the flower and of the seed it accords entirely witli Saracha. The 
leaves arc 1 \ inch long, | inch broad, upon a very short petiole 
of 4 or 5 lines ; the very sericeous peduncle with its two pedicels 
arc scarcely longer than half an inch ; the calyx m flower mea- 
sures ^ inch in diameter, increasing in fructification to a dia- 
meter of ^ inch ; the corolla barely measures | inch across, and 
three parallel uervurcs extend from the apex of each segment to 
the base \ the fruit is from 3 to 4 lines in diameter, 

m 

21. Saracha glandulosa (n. sp.) ; — glanduloso-pubescens ; foliis 
aiternis, floralibus subgem inis, oblongis, acuminatis, in petio- 
lum longiusculum attenuatis, inaequalitcr grosse serratis et 
eroso-dcnticulatis, crassis, utrinque tomcntosis, nervis patentim 
pilosis, margine glanduloso-cihatis, superionbus submtegris ) 
peduiiculo brevi, axillari, 2-floro, pedicellis aequilongo ; calyce 
5-fido ; corolla parva, rotata, flava, utrinque subpubescente, 
angulato-5-loba, lobis acutis; staminibus inclusis, filamentis 
brevibus, imo dilatatis, pilosis, antheris ovalibus, conniventibus, 
— Nova Granada, v. in heih. Hook. (La Pefla, Bogota, Goudot.) 

This is the plant elsewhere mentioned as appearing to me to 
bear so close an analogy with the figure and character of Withe- 
ringia solanacea (L'Herit.). Its leaves are inches long, 1 inch 
broad, on a somewhat slender petiole 9 lines to an inch in length ; 
the peduncle and pedicels together scarcely measure mbre than 
8 lines, the flower oeing no more than 4 lines in diameter ; the 
stamens, scarcely a line long, are shorter than the somewhat cam- 
panular base of the corolla, the filaments are suddenly dilated into 
triangular processes at base, and united into a short adnate ring; 
above they are flat and narrow, the margins being clothed with 
diverging ciliate hairs ; the anthers are oval, adnate to a small 
oblong dorsal connective, rfnd they burst on the edges by longi- 
tudinal fissures 

22. Saracha solanacea. Witheringia solanacea, UHerit. Siirp. 
Nov. Angl. 1. 33. tab. 1 ; Aiton, Hort. Kew» 1. 149; 
lUustr. 1, 326. tab. 82; Diet. 8, 800; — radice tuberoso fusi- 
formi ; caule infenie lignoso, perenni ; raraulis subherbaceis, 
annuls, erectis, pedalibus, pilosis, angulatis; foliis ovato-ob- 

♦ This plant will be shown in plate .39 A. of the * IHustr. South Amer. 
Plants.* 
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loQ^Si V. ovato-lanceolatis, pilosuLs^ margine ciliatig^ acutis, 
basi obtusis, petiolatis, superioribus floriferis gerainis ; flori- 
bu8 tetrameris, umbelktis^ uriibellis fcrc Bessilibus, pedicellis 
divaricatis^ petiolo unciali ajquilongis, calyceque brevi 4-den- 
tato glabris, corolja calyce 2-pl() majore, tubo urceolato imo 
coarctato^ tuberculm 4 iiistructo, limbo 4-lobo, rotato^ lobis 
lanceolatis, staminibus 4, tuberculis alterms, filamenti« brevi- 
bus, imo dilatatis, pilosis^ autheris ovalibus, coniuvcntibus. — 
America meridionalis. 

This plants known only as having been cultivated in the Bo- 
tanic Garden of Kcvv, is described by L’lleritier and Alton as 
above-quoted, but the dried specimens preserved by these bota- 
nists do not appear in the Banksian herbarium. The stem is said 
to be a foot high, covered with dark red pubescence ; the leaves 
are 3 inches long, upon a petiole nearly an inch in length, and 
almost glabrous ; the umbels are nearly as long as the petioles, 
the pedicels being scarcely half an inch long ; the calyx is short 
^ and glabrous ; the corolla of a pale yellow colour ; the tube is 
Inline in diameter, and the lobes 3 lines long. The fruit is a 2- 
locular berry, with numerous seeds attached to an aduate placenta 
projecting from each side of the dissepiment. The characters of 
this plant will thus be seen to be all strictly m accordance with 
the genus Saracha, as has been noticed on a previous occasion 
when treating of the genus Witheringia [ante, p. and the 
reasoning upon which this conclusion is based will be found 
strengthened by a comparison of L^Hcritier^s figure of his Wither 
ringia solanacea with that of the preceding species glandulosa^ 
to which I have just made reference. 

28. Saracha diffusa (n. sp.) ; — caule angulato-striato, dichotome 
diffusO; Bubglabro vcl parce puberulo ; foliis late ovatis, acutis, 
basi obtusiuscubs, repente in petiolum attenuatis, superioribus 
gemihatis, utrinque pihs articulatis pubescentibus ; flonbus 
umbellatis, pedicellis 2-6, pedunculo clongato folio lequilongo 
tertio brevioribus, omnibus pilosis ; calyce acutilobo, hirsuto ; 
corolla rotate, angulato-5-loba, utrinque glabra, staminibys 
corolla dimidio brevioribus; bacca pisiforrai, calyce rotate 
aucto suflfulta. — Mexico, v, in herb. Hook. (Oaxaca, Galeotii, 
no. 1169.) 

In this plant the intemodes are veiy distant, and the leaves, 
shorter than the peduncle, are 1^ inch long by inch broad, 
upon a petiole of 5 lines in length ; the peduncle is 2 to 2^ inches 
longi the pedic(js f inch in length. 


29 * 
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XL VI . — On the Animal of Kellis rubra. 

By W. Clark, Esq. 

To the Editors of the Annals of Natural History^ 

OentLEMEN, Norfolk Crescontf Bath, Muy 5, 1849, 

I BEG you to allow me the insertion of a few . observations, in 
reply to Mr. Alder’s last paper on Kellia rvhra in the May num- 
ber of the ^Annals.' 

That gentleman has stated the result of his re-examination of 
the animal of Kellia rubra with great candour, observing that 
^^in all cases’^ I have described ^^the parts very correctly.” I 
feel pleasure in the corroboration of my examination of this very 
minute bivalve by so competent an observer, though we dilFer as 
to their uses. But however far apart our opinions may be, we 
will not forget in our disputations the prayer of the nymph 
Arethusu, — 

** DoHb ainara suain non intermiHceat undam." 

I do not think it will be difficult to show that the anterior 
tube-like fold of the mantle of Kellia rubra is not a special 
branchial organ, according to Mr, Alder^s vie^"^ and which he 
still retains. 

It must be borne in mind that the mantle of Kellia rubra is 
(wen from the posterior branchial slit to its anterior termination. 
The open fold m question is merely a prolongation of that mem- 
brane ; and when the animal opens its valves, it must receive, 
like the Mactree and Veneres, or any other bivalve with an open 
mantle, the current* of sea-w'ater ; and in closing them, a great 
part thereof, after bathing the branehise, is ejected from the 
aperture of ingress, and only a portion of it passes out by the 
posterior orifices. 

These remarks will show that I did not use the words 
branchial and anal, as applied to these apertures, in fit literal 
and restricted sense.” I am not aware I have said anything to 
warrant this inference, Mr. Alder has misunderstood me. I 
only stated thW the posterior branchial slit in Kellia rubra is 
both a receiver and expeller of water ; and this view I firmly ad- 
here to. I never intended to state it was the only one, when 
the contrary fact is so evident in Kellia rubra, 

Mr. Alder observes, that, agreeably to the known oeconooiy 
6f the bivalves, the inhalant is always kept distinct from the ex- 
halant current, and admitted by a separate aperture from that 
by which the latter is expelled.” This position is, I think, inw- 
rect; as in those bivalves with open mdntles^tbe currents of 
water enter by the ^eat pedal orifice or rima md^rut of the 
mantle, to aerate the branebise, and the greater part of the im- 
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pure fluid is expelled by the aperture of ingress, a small portion, 
as before stated, passing out by the posterior siphonal apparatus. 
In this case the apertures of ingress and ogress are not kept 
distinct/^ 

In those mollusca with nearly closed mantles only a small por- 
tion of fluid can enter by the restricted pedal orifices ; the far 
greater part must be inhaled by the posterior siphons, and is 
often expelled simultaneously at both orifices, as I have observed 
in Pholadidea papyracea, the most closed of all the bivalves ] and 
whether tlic water be received through the anal or branchial 
tube, or both, the fact of the simultaneous expulsion of the fluid 
in almost equal streams proves that the known branchial (eco 
nomy of the bivalves does not require the apertures of inhalation 
and exhalation to be k(‘pt distinct, as it is clear that water is 
expelled by one at least of the tubes of ingress. 

The doctrine of the known oeconomy of the bivalves, requiring 
the apertures of ingress and egress to oe kept distinct, cannot, I • 
think, be admitted ; it has not been verified by eompetent 
authority. I do not believe in it, as it is disproved by indis- 
putable facts. 

I have little doubt that the water required for buccal and 
branchial uses, in the mollusca with closed mantles, is received 
through both the posterior apertures, anal and branchial as they 
are called ; and probably at their bases there is an internal com- 
munication, thus allowing the water from both to pass into the 
great cavity of the branchiie, to bathe them, and for sustentation 
of the animal; and after these functions arc fulfilled, it is in like 
manner expelled from both orifices, and often simultaneously, as 
be seen in any of the Pholades, Lutraria, or Myes, 

tlie water, I believe, never makes a circuit, or enters the legi- 
timate anal tube, or issues therefrom, and which, to prevent con- 
fusion, ought to be denominated the rectum, or that portion of 
the viscera proceeding from the stomach to its termination at ^ 
the posterior end of the body, where it empties itself into a con- 
duit termed the anal tube. The legitimate anal cylinder, or 
rectum, is only for the discharge of the rejectamenta of the ali- 
Wnt entering ihe buccal orifice, and from thence passing to the 
stomach ; for if the water entered this duct, either posteally or 
anteally, in the one case it would force back the fieccs into the 
stbm^n, other none would ever be found in the rec- 

tum ; but the scalpel shows it is always filled from its pouit of 
junction with the stomach to its terminus with a cylindrical com- 
pact mass of ^cal matters, which, as the animal requires, is dis- 
charged by minute portions into the anal conduit j the water 
therefore for the branchiae and sustentation must pass into the 
great branchial cavity, and issue therefrom by both the ducts at 
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which it entered^ which ia effected by the internal coinmnnica- 
tion before mentioned between the two at their bases, the stream 
flowing smoothly out of the branchial one, and from the anal 
conduit, more or leas irregularly as the animal opens or closes the 
hyaline valve, usually, if not always, found at its terminus. 

A careful investigation of cause and effect, in .these mollusca 
so difficult of examination, often produces a nioi*e satisfactory 
elucidation of facts than even the demonstrations resulting from 
the scalpel, which are often deceptive, erroneous and conflicting. 

For these reasons the doctrine of the apertures of inhalation 
and exhalation being ‘'kept distinct,^' or, in other words, that 
when the water is received by one duct it is discharged by 
another, is, I think, untenable. 

Mr. Alder says, he saw, under the power of the microscope, a 
continuous current of water flowmg into the anterior tube of 
Kellia mhra \ all must admit this fact : as the fold is part of the 
open mantle, no micro8co])e is here required, as in every open- 
mantled bivalve of adequate size this action is instantly made 
apparent by a common lens, and is the invariable result of the 
animal opening its valves ; but that the most accomplished ob- 
server by the microscope can, with any certainty, detect in so 
minute a branchial slit as that of Kellxa rubra , the entrance or 
egress of branchial currents, is to me a matter of the gravest dif- 
ficulty, which I can only get over, not by doubting the perfect 
integrity of Mr. Aldcris statement, but by supposing he may 
possibly be in error, and has been misled by the aberration and 
well-known great deceptions involved in the use of high micro- 
scopic powers. 

6ut, for argument, we will assume that the posterior branchial 
slit, as Mr. Alder states, showed no signs of an ingress current. 
The contrary fact is, I think, proved by the contraction and 
dilatation of the slit ; which action Mr. Alder admits, but says 
, that it has “no power to produce^ the internal circulation, but 
merely to regulate the discharge.^^ Surely the more reasonable 
assumption is, that the periodic opening and closing of the aper- 
ture is for the ingress and egress of part of the water for 
branchial uses ; especially as I have shown that the analogous 
tubes of the clostf-mantled mollusca, — the anal one having, I bev 
lieve, always at its terminus a hyaline contractile and expansive 
valve, which appendage the branchial one is sometimes provided 
with, — must of necessity receive a^d discharge the fluid necessary 
for the branchial oeconomy. 

As another, and the last proof I shall adduce, ihat the faran-^ 
chial slit, or aperture, in Kellia rvhra^ is not only for egresf, 
agreeably to Mr. Aldcris opinion, but is also one of ingress; ac- 
cording to mine, may be thus shown. Suppose Kellia rubra, 
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instead of being an open-niantlcd animab is one of the closed 
mollusca, — where, in this case, is the entl*ance for the branchial 
cun'cnts ? The only answer that can be given is, at the poete- 
Aot branchial slit, and the discharge of the water must be at the 
same aperture. In this bivalve the fieccs are, as I have repeatedly 
seen, discharged from the rectum in inmutc pellets into the 
branchial slit, which in this animal undoubtedly performs three 
functions, those of ingress and egress of branchial currents, and 
a conduit for the faeces. 

It may be asked, why has nature departed from her usual 
branchial scheme only in Kellia rubra and K. suhorbicularts ? We 
will now exanime into the ^^cui bono^* of this fold of the mantle, 
considered as a branchial appendage. It is well known that 
nature never acts by way of surplusage ; and having given Kellia 
rubra an open mantle by which the currents can enter, in 
other analogous open bivalves, we must conclude she has not 
departed ^from her usual scheme, and that this fold is not a spe- 
cial branchial organ, but is intended to fulfill other functions. 

I will mention what perhaps may be considered a conclusive 
proof that the tube-likc fold of the mantle cannot be intended 
for the ingress of branchial currents, which is, that the animal 
very often thrusts its foot into the fold, and by the with- 
drawal of which it IS opened and the edges separated. How 
then can a fold, whose form by this action is continually changing, 
and is subject to momentary interruption, be the conduit of 
regular, delicate, and uninterrupted branchial currents ? 

May wc not infer from this constant alliance of thfc foot with 
the fold, that there is a more intimate functional connexion be- 
tween them, perhaps of a locomotive nature ? 

I will now very shortly state the grounds of my conjecture, 
that the fold in question is to aid the animal in locomotion. 

The habitat of this singular creature is at a far greater eleva- 
tion in the littoral zone than any other bivalve, and nearly as far 
removed from the level of the water as the Littoynna petraa, which 
is at no time completely submerged m the sea. llie Kellia rubra 
on the Devon coast near Exmouth is generally imbedded m the 
JAchiaa pygmeea, which grows in the cavities of rocks of such 
considerable elevation and so near the land, that thousands of 
these animals pas^ their entire existence without perhaps ever 
being completely in a condition to receive branchial currents of 
sea-water ; even the spray rarely reaches them except in gales of 
wind. It appears then that the tides washing the bases of their 
rocky habite^^ combined with the salinc’mixture of atmospheric 
particles, supply a sufficient humidity for the growth of the Li- 
china pygmaa and the sustentation and welfare of the bivalve 
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colonies. These are startling facts, ah4 fUr to disprove Mr« 
Alder’s doctrine, that the tube-likc fold' of the mantle is for the 
entry and regulation of branchial currents, which, even if thw 
occasionally occur from spring jtidea and other causes, can only 
be in action for a very short time during the twenty-four hours. 
But I believe that in oeitain localities these creatures are not 
immersed in the sea-water for niout hi together during the calms 
of summer. Many individuals Of omirse inhabit lower levels, 
and will be more or les^ submerged. 

Kellia rubray then, may almost be considered a terrestrial 
bivalve. When it detadies itself from its hyaline delicate fila- 
mentary byssus, as it frequently does, to change place, food, and 
remove into more humid (juarters, it is unable by its long slender 
foot to drag itself over the interstices of the fuci and the aspe- 
rities or other matters in which it nmy happen to be settled 
without the aid of an additional power, which I am inchned to 
think is furnished by the extended fold of the mantle;^ and this 
supposition* appears to receive strong support by the isochronal 
action of the foot and fold. . 

I am, Gentlemen, your most obedienfatflE^ant^ 

William 


XLVII . — An Account of a Specimen of the Vaagmaer, or Vog- 
inai'us Islandicus (Trachypterus Bogmarus of Cuvier and Va- 
lenciennes), thrown ashore in the Firth of Forth, By John 
Reid, M.D.^ Professor of Anatomy and Medicine m the Uni- 
versity of St. Andrews. 

[With a Plate.] 


This fish was sent me on the 7th of April 1848 by Dr. John 
Berwick of Elie, near which place it was cast ashore dead. It 
was perfectly fresh when I received it ; but the dorsal and caudal 
fins were damaged, and the ventral fins were entirely wanting — 
a condition, which, from the brittleness of these p^s, is gene- 
rally found 111 the adults of this genus of fishes*. Its diar^ters 
showed distinctly that it belonged to the family Tseou^i^md 
^nuB Trachypterus of Cuvier and Valenciennes, an^^l^ 
mg these with the descriptions of tb^species of 
given in the work of Cuvier and yklencibnaes, and tha^^f the 
JVf^kypterus vogmary^ oT hbgvmriiiihy I^essor John Reinhardt 
of Oopenbagen, coDt4h|ed i^ the mppletujbnt to the 1st edition, 


* Hiutuire naiurclle ds#' Poit»ioo8i ^Hivier^et Valencioniiefl,' 
pp. 'M l- 15, and pp. P|||rK \ 


tome X, 
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and ia the Ist volume of the 2 dcI edition of YarrelPs excellent 
' History of British Fishes^^ it was evident that it belonged to the 
latter species. 

No unquestionably genuine specimen of this rare fish has, as far 
as T am aware, been hitherto found in the British seas ; for the de- 
scription and figure ^of the fishes thrown ashore in Orkney, sup- 

S osed to be specimens of the deal-fish or Vaagmacr, given by Dr. 

leming* on the authority of Dr. Duguid, differ in so many im- 
portant points from the Vaagmaer as must excite doubts as to their 
identi^. Dr. Fleming is also disposed to regard as a specimen 
of the Vaagmaer one of the two fishes thrown ashore in the Moray 
Firth, and desenbed by Mr. Hoyt as belonging to the Tnehiurus 
lepturus of Linnaeus, but the identity is here still more doubtful. 

Its fins were of a light red colour, and the surface of the body 
and of the skuU was of ^ bright leaden silvery lustre. The iris 
had also a silvery lustre. The greater part of the substance im- 
parting the silver colour to the surface had been detached from 
one side of the body from the manner in which it had been 
packed up in transmitting it to St. Andrews ; and though some 
parts of the surface of the other side had a duller lustre than 
others, from a cause which I shall afterwards explain, yet none 
was sufficiently dark or distinctly defined to constitute a dark 
spot similar to the two represented on each side of Reinhardt^s 
specimen. 

Its measurements were as follows : — 

ft. in. 

Length of body from point of nose to termination of the vertebral 


column 5 4 

Height t»fb6dy immediately behind the gills (not including dorsol 

Ha) 0 8 

Heignt of body 17 inches from point of nose 0 11 

Height of body opposite vent 0 10-^ 

Height of body 40 inches from point of nose 0 10 

The height of the body tapered gradually from this last part 
mentioned to 7 inches from the terniinotion of the vertebral co- 
lumn, where it be^nn to diminish rapidly. 

Height of body 7 inches fVom end of vertebral column 0 3 ‘ 

Height of body 4 inches from end of veitebral column 0 

Height of head measured across the middle of the eyeball 0 6 

Length of head (the upper jaw being fully protruded) 0 8 

The circumference of tne eyeball circular, and its diameter mea- 

wring 0 2* 

Distonue of vent from point of nose 2 9 


The body and head were much compressed laterally, so that 
the whole animal was ribbon-shaped, the thickness of the upper 
edge being only ^j^ths of an inch, that of the lower edge being 

• The Magazine of Natural History by C. Loudon, vol. iv. p. 215, 

1631. 

t Linnceaii Transactions, vol. xi. p. 210. 
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^Tftha of an inch, and the thickest part of the body where the 
viscera were placed riieasured only about 1 inch. The thickness 
of the most muscular part of the body immediately behind the 
gills and a little above the vertebral column, measured somewhat 
more than an inch. 

In this, as in the specimen of Trachypterue vogmart^ described 
by Professor Reinhardt^ the height of the sword-bladc-shaped 
body was the same or nearly the same for more than one half of 
its length; while in the specimens of Trachypterm falx and 
T. iris described by Valenciennes, the greatest height of the 
body was at or near the occiput, from which it gradually tapered 
towards the tail. 

The lateral line of the body at its commencement immediately 
behind the operculum was nearer the upper than the lower edge 
of the body, but it began immediately tq descend, and continued 
its course backwards to the tail, running nearer the lower than 
the upper edge. The lateral line immediately behind the gills, 
where the height of the body was 8 inches, was placed 3 J inches 
from the upper edge ; and where the height of the body was 1 1 
inches, it was 4^ inches from the lower edge. 

It was not easy to reckon exactly the number of the dorsal 
rays, but I counted 176. The length of the longest dorsal ray 
was 44 mches. Only six rays were left in the caudal fin, and 
the longest of these was 8,} inches. Tliere were ten rays m each 
pectoral fin, and seven of these were considerably longer than the 
other three. The longest were from the second to the seventh, 
reckoning from before backwards. The length of the pectoral 
fin was inches and nearly 1 inch in breadth. 

A number of small caililaginous tubercles presenting the ap- 
pearance of warts was placed along its lower edge, and extended 
upwards from that edge y^ths of an inch. The largest of these 
were about /yths of an inch in breadth, and less than y^th of an 
inch in height. They became perceptibly smaller about 8 inches 
from the end of the spinal column, and in the last 3 inches of the 
lower edge were altogether absent. They were composed, as ascer- 
tained by the microscope, of true cartilage. They wereimplanted 
on a very strong band composed of dense fibrous tissue stretching 
along the whole lower edge of the body. Along the line of juno 
tion of the cartilaginous and fibrous tissues, there was a thin layer 
of fibro-cartilage. From the upper edge of this fibrous band a 
fibrous lamina ran upwards and became continuous with the 
fibrous lining membrane of the cavity of the abdomen, and behind 
the abdomen it extended upwards along the mesial plane of the 
body to the vertebral column. The lateral line is formed, as was 
ascertained by microscopic examination, by a longitudinal band of 
a peculiar tissue to be afterwards described, which follows the 
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coarse of the bodies of the veilebi*®, and runs parallel to the mesial 
line of the bodies of the vertebrae in that part of the body of the 
animal occupied by the anterior caudal vertebrae, but on proceed- 
ing backwards it tends a little downwards, so that for the last 9 
or 10 inches of its course it lies immediately below the lower edge 
of the bodies of the last caudal vcrtcbrie, and at its termination 
meets its fellow of the opposite side at the lower edge of the body. 
Opposite each vertebra this tissue is thickened, forming a series 
of small, irregular-shaped, slight elevations lying in the course 
of the lateral line, from the centre of each of which in the 
neighbourhood of the tail, but there only, there projected a 
small, hard, sharp spine curved forwards. Many of these ele- 
vations have a puckered or stellated appearance. When the 
colouring matter on the surface is rubbed off, the small tubercles 
on the surface of the chorion or true skm arc brought more di- 
stinctly into view. These tubercles are small and placed near 
to each other. From rune to fifteen of them may be counted 
lying in, or nearly in, the same line in a space of an inch in 
length. They vary from jy\ths to ^‘^th of an inch in length in 
their longest diameters, and are very slightly elevated above the 
surface of the chorion. The largest are about ^^ths of an inch m 
length, and /qiths in breadth. The larger are placed in parallel 
rows, a double row running in the course and nearly through 
the whole length of each mterneural spine*, beginning at the 
upper edge of the body, and terminating opjiosite the part where 
the interneural spines dip downwards between the upper extre- 
mities of the spinous processes of the vertebiae to be united 
to them by fibrous tissue. The smaller and much more nume- 
rous tubercles are about one half the size of the largest, are scat- 
tered irregularly la the intervals of^the double rows and over the 
rest of Uhe surface of the body. These tubercles differ in their 
intimate structure from those more prominent ones , arranged 
along the lower edge in the manner to be afterwards described. 

As the varied relative heights, at different parts of the body, 
of the space between the lateral line and the lower margin of the 
body, that between the lateral line and the upper extremities of 
the spinous processes of the vertebra?, and of that between the 
upper extremities of the spinous processes of the veitebr® and 
the upper margin of the body or that occupied by that portion 
of the interneural spines placed above the upper extremities of 

• The term inlerneuuU spines applied by Profeasor Owen to the inter- 
ipiiioUB bonea ia uaed here, I'ur the atructuic referred to ia not this fiah 
composed of oaaeoua tissue us in the oaseous fiohea, but of cariilnginoua and 
a peculiar tissue, and ia in oil respects so unlike bone, that 1 feel a great rc- 
luctauce to give them the name of bones. No doubt the term * spine* ia not 
an appropriate one either, but it ia less incongruous than that of * hone.* 
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the spinous processes, cati be ascertained by external exatuination 
when the eolouring matter of the skin has been rubbed off, and 
may be useful in identifying the species, I have subjoined a few 
such measurements. Immediately behind the occiput the spinous 
processes are decidedly longer than the interneural spines. 


From Intend line 
to lower margin 
of body. 

In inches. 


Five inches behind occiput (measured 

along lateral line) 

Ten inches behind occiput 

Midway between vent and occiput ... 4^ 

Opposite vent 4,^ 

Midway between vent and termination 

of caudal vertebrse 2^^ 

Nine inches from termination of cau- 
dal vertebree 


From lateral lipe 
to poinia of apU 
Doiu proceuea. 

3 

3 

2A 

2 

l-A 

0* 


From point! of 
apinoua pro- 
ceaa to upper 
aargin M 

bwy. 

3 

"•ttt 

* A 


The great length of the interneural spines causes the spinal 
column to be placed nearer the inferior than the superior edge of 
the body through the greater part of its length. 

In the intermaxillary bones of the upper jaw there were seven 
small, conical, curved and reclined teeth, the apices of which 
projected backwards, situated about -j^jths of an inch from the 
anterior margin of the jaw. In the lower jaw there were four 
teeth on the right side and two on the left, placed near the an- 
terior margin of the jaw. Three of these on "the right side were 
in a row, while the fourth, which was smaller, was placed be- 
tween them and the anterior margin of the jaw. There were 
appearances of a tooth having lately been di^laced from the left 
side of the lower jaw. The largest of these teeth measured /^ths 
of an inch along tbeir convex edge, while their apices were only 
elevated ^^th of an inch above the mucout membrane of the 
mouth. There were two teeth on the anterior part of the* vomer, 
one considerably smaller than the other, and immediately in front 
of the larger, placed in the mesial line X)f the bead, nearly of the 
same size as those in the jaws, also curved backwards, but more 
erect than those in the jaws. The outer edges of the two supe- 
rior pharyngeal bones were also provided with curved sharp- 
pointed teeth, the apices of which looked inwards towards their 
fellows of the opposite side. These were longer, more erect, and 
not so thick at their base as those of the jaws. T['wo rows of 
processes — from six to twelve in number in each row — arranged 
along the convex edge of each branchial arch, one row springing 
directly from that edge, the other formed of smaller processes, 
placed immediately below this and springing from the upper part 
of the' posterior surface of the arch, were furnished with small, 
sharp-pointed, slightly curved teeth. No teeth were observed in 
any otner situation than those named above, viz. the intermix- 
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iU^ary bone, the lower jaw, the vomer, the superior pharyngeal 
bones, and the processes of the branchial arches*. 

Abdo7n€n.--’On opening the abdomen the digestive tube pre- 
sented the appearance of being nearly straight throughout its 
whole length, but on proceeding with the dissection it was found 
that a loop of intestine about 20 inches m lengtli was overlapped 
by a mass of caeca (pylonc caeca), which extended between 9 and 
10 inches along the lower edge of the stomach and oesophagus, 
and was tied closely to these by folds of peritoneum, except at its 
anteribr portion. This mass of caeca measured about yj^ths of an 
inch in height and /gths of an inch in breadth at its thickest 
part. On tracing the digestive tube onwards from the back part 
of the mouth in a straight course for about 13 inches we arrived at 
the pyloric portion of the stomach (PI. XVI. fig. la) projecting 
from its lower edge, forming a process or diverticulum about /jths 
of an inch in height and the same in length ; and was overlapped 
and hid from view by the posterior extremity of the mass of 
caeca. The stomach was prolonged backwards beyond the pyloric 
portion for 2^ inches, gradually becoming narrower, terminating 
in a point, and forming i ml de sac (fig. 1 h). The breadth of 
this first portion of the digestive tube, measured before it was 
opened, was about f^ths of an inch at the anterior part and ^^ths 
of an inch immediately above the pylonc portion of the stomach. 

At its commencement at the back part of the mouth it was nar- 
row and only admitted the passage of the little finger, but imme- 
diately below this it became wider and measured 2 inches across 
when slit open. It very gradually became narrower as it pro- 
ceeded backwards, And immediately above the pyloric portion of 
the stomach it measured IJ inch across. There was however no 
distinctly defined dilated portion at the anterior part to which 
the name of pharynx could be given, and there was no distinct 
line of .demarcation between the oesophagus and stomach. The 
walls of the stomach and oesophagus were of the same thickness, 
with the exception of a slight thickening of the pyloric portion, 
and there was no marked difference in the appearance of the 
mucous membrane^ to the unaided eye, in these parts. The 
mucous membrane was thrown into nine longitudinal folds, part 
of which were continued into the pyloric, and the rest into the 
cul de sac of the stomach. These longitudinal folds were very 
prominent in the narrow commencement of the digestive tube, 

* I think it right to state, that after I had examined the external cha- 
racters of tbit animal, circumstances prevented me from proceeding with its 
diaaectiou for several months, and it was preserved during that time in a 
solution of bay-salt, alum, and corrosive sublimate (Oo^by’s solution). 
Several representations of it were taken by the calaotype process, soon after 
it came into my possession, by Dr. John Adamson. 
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and the mucous membrane there presented numerous prominent 
vijli. The pyloric portion of the stomach was curved, the con- 
vexity looking backwards and the concavity forwards ; it con- 
tracted gradually and terminated by opening through a narrow 
orifice (pyloric orifice), which projected into the commencement 
of the duodenum. The duodenum (fig. 1 /) or first portion of 
the small intestine ran forwards along the lower ddge of the 
oesophagus for 9 inches, having its external surface closely sur- 
rounded by numerous aggregated cieca (fig. 1 d), * These caeca 
were each about an inch m length, their shut extremities directed 
backwards and their open mouths forwards, were longer at the 
commencement of the duodenum than at its termination, and 
opened by numerous orifices arranged m no regular order upon 
thtf inner surface of the duodenum* (fig. 1 /). The duodenum 
became narrower at its termination. At its commencement its cir- 
cumference, as ascertained by measuring it across when slit open, 
was yjrths of an inch, at its middle inch, and at its termination 
Y^ths of an inch. The portion of the small intestine (fig. 1 c) 
m which the duodenum terminated ran forwards for about an 
inch in the same line with the duodenum, then tuimed suddenly 
upon itself, and proceeded backw^ards along the lower edge of the 
moss formed by the caeca ; and immediately beyond the posterior 
extremity of the c®ca it terminated in the large intestine by a 
narrow round orifice formed by a funneUshaped projection of the 
mucous membrane of the email intestine downwards into the 
commencement of the large intestine (fig. 1 h). The large in- 
testine (fig. 1 m) proceeded straight backwards until it had 
arrived nearly opposite the vent, jivhen it bent downwards to 
reach the anal orifice. The walls of the stomach and oeso- 
phagus were considerably thicker than those of that portion 
of the digestive tube placed below the tenniRtttion of the duo- 
denum, and measured about y’^th of an inch. The walla of the 
duodenum were thinner than those of the oesophagus, but thicker 
than those of the portion of the digestive tube beyond it. The 
inner surface of the mucous membrane of the small intestine pre- 
sented a slight reticulated appearance, while that of the large in- 
testine was thrown into numerous short and small longitudinal 
folds. The stomach and intestines were nearly empty, containing 
only a small quantity of slimy matter. 

The spleen (fig. 1 o) was very small and round in form, was 
placed between the stomach and the terminating paitof the small 
intestine, and was overlapped by the posterior cseca. 

The liver extended across the lower surface of the anterior por- 

• Valenciennes, in his account of the Trachypierm UiopieruBf describes 
the caeca opening into the duodenum in that animal ** presque aur dent 
rang^es parall^les et opposdes." 
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tion of the oesophagus for 2^ inches^ and stretched backwards 
for other 3 inches along the left side of that tube^ so that on th^ 
left side it measured 5^ incliea. The gall-bladder wavS large. 

The kidneys were 14 inches in length, were not lobulatcd, 
were much larger at their anterior extremity, and narrow and 
cord-like at their middle and lower parts. Their anterior extre- 
mity was placed close to the base of the cranium, and was com- 
pressed laterally and elongated from above downwards. Their 
middle and lower portions were inclosed m a canal formed by 
the transverse processes of the vertcbrie and the dense fibrous 
membrane connecting these processes together, and the two kid- 
neys were only separated from each other by a thin membranous 
partition. The ureters entered the cavity of the abdomen, about 
2 inches below the lower end of the kidneys, by perforating the 
aponeurotic membrane which separates the kidneys from the 
cavity of the abdomen ; the.y then continued their course back- 
wards, having been united to form a single tube, along the upper 
surface of the abdomen, tied closely down to the aponeurotic 
membrane lining the abdomen. This tube, about 2^ inches be- 
fore its termination on the external surface of the body, became 
suddenly dilated to between twice and three times its former 
calibre, and this continued for 1 inch of its course, forming a 
small urinary bladder. The urinary tube terminated in an open- 
ing immediately behind the anal onfice. 

The ovaries measured 15 inches in length, were ilattencd, and 
their greatest breadth ViBlS -j^^^ths of an inch, and their average 
Ijireadth about j^^ths of an inch. At first sight there appeared to 
bo only one ovary, but on closer examination it was found to con- 
sist of two plicated bands of a light yellow colour — each consti- 
tuting an ovarium— occupying the edges, while the central part 
was formed only o^llie fold of peritoneum inclosing them. The 
ova were all in a very early stage of their development. The 
ovaries in the posterior part of tneir course were closely united 
to the ureter.’ As they were broken across accidentally at the lower 
part, I did not succeed in tracing the oviduct ; but finding a c[uct 
joining itself to the urinary canal near its termination, I thought 
it probable that this was the termination of the oviduct. No 
air-bladder was present. 

Vertebral Column , — The vertebral column was destitute of 
osseous texture, and contained 97 vertebrse — 38 abdominal and 
69 caudal— *each of which was hollowed out before and behind 
into a cup-shaped cavity. Their lateral external surfaces pre- 
sented, in general, each five longitudinal slightly elevated ridges, 
and the articulating edges of the cup-shaped cavities were a little 
more prominent than the middle part of the vertebra. In the 
bodies of the caudal vertebne a prominent longitudinal ridge oc- 
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cupicd the centre of each lateral surface. The bodies of the v&t* 
tebree were subcylindrical, and a transverse section of the body 
of a dorsal vertebra (fig. 3) approached an oval form^ was slightly 
longer in its vertical than in its transverse diameter, and was 
considerably wider across the centre than at the upper and lower 
edges, where its processes were attached. , 

The last caudal vertebra was short and terminated in, or at 
least was continuous with, a vertical plate of true cartilage, as 
proved by microscopic examination, which was thickened along 
its upper edge *. Along this thickened edge the caudal fins were 
articulated. The superior spinous processes were in general very 
^sl^nder, most of them almost thread-like, and were united 
together by a strong dense fibrous-looking membrane (fig. 3 a) 
continuous with the laminae or neural arches forming the 
spinal catial. This strong fibrous membrane was prolong^ up- 
wards along the whole length of the spinous processes and also 
enveloped the lower extremities of the interspinous or inter- 
neural spines. These mterneural spines were very flexible, ap- 
peared to be of a cartilaginous texture, to the unaided eye, at 
the upper part, and of a fibrous structure at the lower part. The 
upper extremity of each became considerably expanded, chiefly 
from before backwards; divided itself into two limbs ^having a 
notch between them ; and one of these limbs projected backwards, 
the other forwards, the former uniting itself to the anterior limb 
of the corresponding expansion of the intenieural spine imme- 
diately behind, the latter to the posterior limb of the con'cspond- 
ing expansion of the interneural spine immediately in front ; th^ 
whole together forming a band of true caililage, as ascertained by 
the microscope, running along the whole length of the ^ine, ana 
affording articular surfaces for the rays of the dorsal fin. The 
rays of the dorsal and the interspinous or interneural spines arc 
articulated in this manner. On the upper surface of those parts of 
this cartilaginous band formed by the junction of the two limbs 
into which the interneural spines divide, there is a" shallow arti- 
cular excavation, elongated from before backwards. Into this 
depression is fitted a cartilaginous disc secured by ligamentous 
fibres iu such a manner that it is permitted to move slightly in 
all directions. The lower end of the ray of the dorsal fin bifur- 
cates, and embracing this cartilaginous msc is firmly attached to 
its lateral surfaces. The mode of articulation between the fin- 
rays and the interneural spines here described, is similar to that 
between the fin-rays and the interneural and the inferior inter- 

• 'rhii plate of cartiloiire ought, from its structure 'and relative poiftiotl, 
to be regarded at formed by interneural spines. The rays of the caudal fin 
were placed clc^e to each other at their articulation to the upper edM of 
this plate, but diverged as they proceeded outwards like the rays of a taO, 
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spinal or interhsemal spines in the turbot {Rhombus maximus) and 
in the genus Platessa, and probably in all of the Pleuronectida, 
The tenddns of two small muscular bundles, which run parallel 
to each interspinous or intcrncural spine, are attached on each 
side to the bifurcated extremity of the fin-ray embracing the 
cartilaginous disc. Between these two muscles a thin aponeu- 
rotic prolongation is sent inwards from the spine. At the an- 
terior part of the body the intcrneural spines and the spinous 
processes of the vertebrae are equal in number, but towards the 
posterior part of the body where the vertebrae become consider- 
ably longer, more than one interneural spine is interposed be- 
tween two spinous processes. The vertebrae varied m length 
and in their other dimensions in difierent parts of the spinal 
column. The first and second — counting from before back- 
wards — were considerably shorter than those which immediately 
succeeded them. The longest were placed in the postenor part 
of the spinal column. The following measurements point out 
the relative length, and some of the other dimensions of these 
vertebrae : — 

Breadth. 

Nearljr the tame m the height 


92 A 
96 

The transverse processes of the dorsal vertebrae were directed 

* It it exceedingly improbable that this marked shortening of the bodies 
of the ifty-ninth and sixtieth vertebrea is their natural conformation, as they 
were nearly anchylosed by portions of cartilage which took the place of the 
gdatihous-lookinff substance occupying these cavities in the other vertebne, 
and the oavides themselves were considerably diminished in depth. Va- 
leadennes tays that in the Trachypterus leioplerus the number of the ver- 
tebras it ninety or ninety-one qui ont cela de remarquable, qu'elles vont 
^oi\joun en s'Mongeant, et m6me en a'amincissant, ce qui rend les premieres 
pluf hautei que longues ; vers le milieu ellea commencent k devenir un peu 
plot longues que hautes, et la longueur de oellea de Textr^mit^ post^rieure 
mrptilt wq ou six fois leur hauteur." 

Awn. if Off. N. Hist. Ser. 2. VoL iu. 80 
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downwards, were about half an inch in length, were ?ery 
fectly developed, and could scarcely be distinguished m the 
strong fibrous membrane attached to the vertebras alon^ the line 
of junction of these processes with the bodies of the vertebree and 
uniting all the transverse processes of the same row together. 
These two strong fibrous laminae passed down on each side of the 
kidneys, and converged along their lower edge so as to form 
a canal inclosing them. There were no ribs present. The in- 
ferior spinous processes of the vertebrae were slender and q^uite 
flexible, presented the appearance of cartilage to the unaided 
eye, were united together by a dense fibrous membrane, and 
were directed obliquely backwards. The longest were situated 
opposite to the vent, and were more than two inches in length. 
About two-thii*ds of the cavity between each pair of vertebrje 
formed by the junction of the cup-shaped excavations before and 
behind, was filled up by a white gelatinous substance, of the 
shape of a double cone like the cavity containing it, the apices 
of which were attached to the bottoms of the cup-shaped exca- 
vations, and in fact extended along a canal traversing the centre 
of the bodies of the vertebne, so that in this way the white 
gelatinous-looking substance was continuous along the whole 
length of the spinal column, and formed alternate bulgings and 
contractions, — the bulgings corresponding to the widest part of 
the bi-conical cavity between each pair of vertebrse, the contrac- 
tions to the canal perforating the centre of the body of each ver- 
tebra. This gelatinous substance was of tbe same structure as 
that found in the corresponding position in other fishes, but it 
was solid throughout, and contained no cavity in its interior for 
holding fluid. It possessed little elasticity, was soft and readily 
compressed, and could be broken down or torn into fragments 
by the exertion of a very moderate force. On making a trans- 
verse section of the body of one of the vertebrae (fig. 8), a 
number of narrow bands, generally eighteen in number, are seen 
radiating from a point near the centre to the ciroumference, 
and one of these runs to each of the longitudinal ridges on tbe 
external surface of the body of the vertebra. These radiating 
bands begin at the outer edge of a ring surrounding the white 
gelatinous substance occupying tbe centre of the body of tbe 
vertebrae like the pith in the centre of the trunk of a dicptyle- 
denous tree ; and the radiating bands may be compared to the 
medullary rays passing 'from the pith towards the circumfer^oe 
in the tree ; but they differ in this, that the radiating bends in 
the vertebree are composed, as we shall point out afterwards, of 
a structure of a very different character from that constituting 
the central gelatinous substance. . Fig. 3 is a representation of 
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the appearanoee just described^ as observed by the aid of a com- 
mon pocket lens. 

The posterior, lateral and superior walls of the cavity of the 
cranium appear to the unaided eye to be composed of fibro- 
cartilage, exhibiting no traces of a division into separate por- 
tions ; and a deep groove extending between the superior mar- 
gins of the orbits, runs along the whole of the superior surface 
of the cranium, in which the elongated nasal processes of the 
intermaxillary bones are contained. The floor of the anterior 
part of this groove is occupied by the cartilaginous anterior frontal 
bones, which arc raised into a well-marked ridge in the course of 
the mesial line of the cranium. The two intermaxillary bones arc 
united at the mesial line and arc prolonged outwards and down- 
wards along the margin of the mouth to the commissure of the 
lips. The two nasal processes of the intennaxillariea — one from 
each intermaxillary — extend backwards over the middle portion 
of the maxillary bones, along the groove on the superior surface 
of the cranium as far back as the crest of the superior occipital, 
becoming narrower as they proceed backwards. The posterior and 
middle portions of both these processes lie in and are firmly fixed 
in a single groove on the superior surface of a portion of cartilage 
exceeding them in depth as well as in thickness, which also sends 
downwards a very thin ridge along the centre of a deep and wide 
groove in the anterior portion of these processes. This portion of 
cartilage is also grooved along its inferior surface and in the same 
li^e with that in the nasal processes of the intermaxillaries, but 
the former is considerably less deep and wide than the latter. 
These two grooves can be made to move freely upwards and 
downwards over the ridges on the upper surfaces of the maxillary 
and anterior frontal bones, and the snout can be thus protruded 
or retracted. The difference between the structure of the fibrous 
nasal processes of the inteimiaxillary, and that of the portion of 
cartilage firmly embracing their posterior and middle portions, 
was very well marked*. The superior maxillary bone consists 
of two distinct parts. First, a central part placed in front of the 
vomer and anterior frontals and behind the body of the inter- 
maxillary, loosely connected to the former by fibrous tissue, and 
more closely, but not sufficiently so to prevent motion between 
tiiem, to the latter. It was in close apposition, but not immove- 
^ably connected to its fellow of the opposite side, was about an inch 
ana^ half in length, and considerably broader at its anterior than 
at its posterior half, which was very narrow. The broadest part, 
Whidi was a little behind the anterior extremity, was half an inch 
in breadth, and from its outer edge a broad thin plate of fibrous 

* Is this mass of cartilage the homologue of the nasal bones? 

30* 
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texture waa prolonged outwards and downwards towards the 
commissure of the lips^ running posterior and parallel to the . 
body of the intermaxillary. The inferior surface of the thin 
fibrous and superficial plate, with ridges on its external surface 
similar to the opercular bones, covering the sides of the cheeks, 
becomes inseparably blended with the superior surface of the 
lateral fibrous prolongation of the central portion of the superior 
maxillary. The second portion of the superior maxillary consists 
of two fabrous and flexible branches united together, where they 
are connected to the lateral part of the broadest portion of the 
central portion, by a moveable articulation, whence they diverge, 
the one proceeding to join the lower maxilla at the junction of 
its dental and articular portions, the other procc^ng forwards 
and downwards to join the inferior maxilla at As symphysis. 
ITie bones of the head difiered in their structure, but none of 
them contained ossific matter. 

1. Some were composed of a thin, vciy flexible, fibrous lamina, 
])resenting numerous ridges on their outer surface, arranged dif- 
ferently in eacli. This was the structure of the opercular bones, 
and of two quadrilateral plates, one on the surface of each cheek, 
placed immediately behind the anterior margin of the inter- 
maxillary bone, united to each other by a portion without ridges 
on its external surface which passed over the dorsum of the 
snout and covered the anterior portion of the nasal processes of 
the intermaxillary. A thin and narrow porous layer of this tissue, 
apparently continued from the opercular bone, passed along t^^ 
upper margin of the orbit. 

2. Some were composed of a fibrous-looking tissue, either 
forming flexible plates and bands without any ridges, or masses 
of greater thickness. The palatine bones and a part of the max- 
illary bones consisted of thin broad plates, of this texture, while 
the body of the sphenoid, the anterior sphenoid, the vomer> the 
intermaxillary, and the central portions of both upper and Ibwer 
maxillae were formed of thicker masses of the same textinre. The 
lower maxilla contained true cartilage in its interior. 

3. Some were composed of true cartilage enveloped in an ci* 
ternal layer pf a fibrous-looking tissue. This was the struetum 
of the lateral and posterior walls of the cavity of the cranium. ^ 

A a .1 1 . . i *1 • 




no fibrous envelope excerpt that constituting the perichondrium^ 
This was the structure of the anterior frontals, and the poriiiion 
of cartilage firmly embracing the posterior and middle portions 
of the i^sal processes of the intermaxillary. f . 

The nranchiostegous membrane is short, and contains 
short, very flexible and thin branchiostegous rays, besides thr^ 
others very indistinctly marked placed posterior to these. 
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The eeapular arch ift very flexible, rather slender, composed of 
a fibrous-looking tissue, is united to the skull at one point only 
—to the mastoid bone, — and is continuous throughout its whole 
length, so that it presents no traces of division into separate por- 
tions. About inches from the lower edge of the body, the 
scapular arch bifurcates, and the two branches diverge and pro- 
ceed to the lower ed^e of the body, and are 2 inches apart at 
their termination. The anterior of these two branches is the 
stronger, and the pectoral fin is attached to it, a little below the 
bifurcation. 

Muscular System . — The muscular bundles of the trunk are 
enveloped in several strong fibrous sheaths, formed by prolonga- 
tions inwards of the fibrous part of the chorion or true skin, at- 
tached to the spinal column and to the strong laminss prolonged 
^wards and downwards along the processes of the spinal column. 
The muscles of the two sides of the body nearly throughout its 
whole height, are separated by a very strong fibrous partition 
extending upwards from the upper part of the bodies of the ver- 
tebrae along the whole length of the spinous processes, and enve- 
loping that part of the lower extremities of the interspinous or 
intevueural spines interposed between these processes ; and ex- 
tending downwards from the lower part of the bodies of the ver- 
tebrae along the transverse processes and inferior spinous pro- 
cesses as far as they go, and thence continued onwards to the 
^arty-looking cartilaginous tubercles arranged along the lower 
Mgc of the body. In the region of the abdomen this partition 
divides itself into two parts, forming the fibrous lining of the 
inner surface of the abdominal walls. Three strong aponeurotic 
septa are sent inwards from the inner surface of the skin^to that 
part of this central partition placed above the spinal column, 
and two to that part below it, throughout a great part of its 
length. Another septum is sent inwards from the skin along 
the lateral line of the body to the spinal column, which is at- 
tached along the roots of the transverse processes in the abdo- 
minal vertebra, and to the central ridge on the bodies of the 
caudal vertebra. There are thus three strong sheaths containing 
muscular bundles placed between the bodies of all the dorsal and 
the greater part of the caudal vertebrse and the upper extremities 
6( their su^ilor spinous processes, and two similar sheaths be- 
tween the bodies of a great part of the caudal vertebrae and the 
lotfer extremities of their inferior spinous processes. The space 
between the uppermost of these sheaths and the superior margin 
of the body contains the muscular bundles which move t^ie dorsal 
|[h Taya, ^d the space between the lowermost of these sheaths 
and the inferior margin of the body contains a thin layer of 
muscular fibres which is attached to the central partition, to 
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numerous small fibrous septa sent inwards from the inner surface 
of the skin^ and to the inner surface of the skin. Bundles of these 
muscular fibres may be seen at some parts of the abdominal walls 
running between the skin and aponeurotic lining of the abdomen 
separated by numerous aponeurotic septa. Septa are also sent in- 
wards from the inner surface of the skin to the interneural spines^ 
separating each pair of muscles which move the dorsal fin rays, 
and nuincrous small septa are also at some places sent inwards 
from the skin among the muscular bundles filhng up the fibrous 
sheaths. The strong central partition, and the fibrous prolon- 
gations inwards of the skin impart an amount of strength to the 
whole body, and afford an extent of firm attachments to the 
muscular bundles, which the imperfectly developed neuro-skele- 
ton could not of itself have supplied. Of the three uppermost 
muscular sheaths, the lower one, immediately behind the occiput, 
is very much wider than the other two. Opposite the ninth ver- 
tebra they were nearly equal in width and measured each about 
Y^^ths of an inch, but on proceeding backwards the upper and 
lower diminished m width much more rapidly than the middle, 
so that opposite the thirty-sixth vertebra while the middle mea- 
sured y^^ths of an inch m width, the lower measured only Aths 
and the upper f^ths of an inch. The upper muscular sheath 
lies over the upper extremities of the spinous processes of the 
vertebra;, and the portion of the lower extremities of the inter- 
neural spines and of the muscles of the dorsal fin rays interpose^ 
between these. Of the two undermost muscular sheaths, or those 
placed below the lateral line of the body, the one next the spine 
is much narrower than the lower. 

Th^ microscopic examination of the tissues of this animal fur- 
nished some interesting results. 

Skm . — The skin is thin, being about ^‘^th of an inch in thick- 
ness, is in close contact with the subjacent muscular bundles, 
and is destitute of scales. It may be divided into two parts— 
epidermic portion and the chorion or true skin. The more ex- 
ternal of these, or the epidermic portion, may also be subdivided 
into two parts. One of these is composed of thin, narrow and 
elongated fibres (fig. 2), upon the presence of which the bright 
silver colour of the skin depends. These fibres are arranged in 
bundles, are firmly agglutinated together, those^ of the same 
bundle run parallel or nearly so to each Qther, and have one of 
their fiat surfaces looking outwards, and the ^her towards the 
subjacent layer of the skin. A layer of similar fibres covers the 
anterio^urface of the iris, ^ving it a bright silvery colour. It is 
very dimcult to separate these fibres from each other, and itt 
attempting this they were generally broken into fragments of 
greater or less size. Those of the iris were not SO fomljr agglu** 
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tiuftted together as those on the skin. I did not succeed in 
making any accurate measurements of these, but some of them 
were about breadth, the greater number 

however, were narrower than this, and^the longest about y^^th of 
an inch in length. They dissolve in aqua potassae, and when sub- 
jected to the action of diluted muriatic acid under the microscope 
no bullae of gas were evolved, indicating that they are composed of 
ammal membrane. When detached they do not exhibit any me- 
tallic lustre when examined by transmitted light, but do so when 
examined by reflected Lght. Sir David Brewster had the kind- 
ness to give me the following report upon the optical properties 
of these fibres : — Having had occasion to examine by the mi- 
croscope the colouring matter of different fishes, I was surprised 
to observe that the colouring matter of the Vaagmaer which you 
were so good as to send me presented phieuomena diflerent from 
what I had seen before. When removed from the skin and se- 
parated from the membrane with which it is connected, it was 
resolved into a great number of short and minute jirisms, whose 
length was about six or eight times their breadth. These prisms 
had regular axes of double refraction, and absolutely disappeared 
under the polarizing microscope when the plane of primitive 
polarization was either parallel or perpendicular to the axis of the 
prism. The phsenomena which these prisms exhibited were quite 
diflPerent from those shown by animal and vegetable fibres which 
have a doubly refracting structure. I am disposed to think that 
the prisms are analogous in their composition to shell. The 
metallic lustre which the skin of the Vaagmaer displays is doubt- 
less owing to a great number of surfaces from which the incident 
ray is reflected, the rays transmitted through one pnsm being 
reflected from the surfaces of those which lie beneath it.” 

These fibres, whi<A give the metallic lustre to the external sur- 
face of the body and to the anterior surface of the iris *, appear 
to me to be similar, but on a much larger scale, to the crystal- 
looking spieula which impart the metallicjustre to the scales, to 
the anterior surface of the iris, and to the membrane between the 
choroid and sclerotic coats of the eyeball in some fishes. The 
external sfUrface of the small portion of each scale which is not 
overlapped by its fellows is, in the haddock {Morrhua teglefinus) 
invested by a structure bearing a great affinity to the epidermic 
layer of the Vaagmaer. This structure consists of a membrane 
or thin layer having little spots of dark pigment cells placed at 
short and nefirly equal distances from each other, each spot nre- 
senting in general a stellated arrangement. Imbedded^nd ^ed 
on the surface of this membrane are numerous small bodies, 

* In the Vaagmaer 1 observed no metallic-looking layer between the 
sclerotic and choroid coat of the eyeball. 
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several times longer than they are broad^ and measuring in length 
from TTH^^th to 7^^th of an inch, which, when detached and 
mixed with water, give it a milky appearance. In the colouring 
layer on the anterior surface of the iris and in the metallic-looking 
layer between the choroid and sclerotic in the eyeball of the hail- 
dock, the cod {Morrhua vulgarts), the flounder (,Plateitsa fleatis), 
and the common dab (Platessa Itmanda), these spicular-looking 
bodies are very numerous, are arranged in bundles, and are con- 
nected together by a substance having no definite structure. The 
colouring layer between the choroid and sclerotic has a fibrous 
appearance from the manner in which these bodies and their 
connecting substance ai*e arranged. This layer in the iris is not 
so distinctly fibrous in its arrangement as that between the cho- 
roid and sclerotic. In the common dab they are, in the latter 
position, similar to those from the scale of the haddock. The 
spicular-looking bodies that give the metallic lustre to the silvery 
membrane lining the abdomen in some fishes, and also placed 
below the external integuments in others as in the haddock, 
are considerably smaller than those on the scales and in the eye- 
ball. These colour-giving fibres seem to be commonly regaroed 
as crystals. Ehrenberg states that the colouring matter of the 
peritoneal membrane of the fish consists of prismatic crystals ten 
times as long as they are thick, the longest of which are about 
^^^th of a line in length, but this varies in dififerent kinds of fish ; 
and similar crystals, but somewhat larger, are obtained from the 
silvery membrane of the sclerotic and of the ai\K^or surface of 
the iris*. Henle t &nd Hannover in speaking of those in the 
metallic-looking layers of the eyeball in fishes, term them crystals. 
Mandl states that ** the silvery matter disposed on the imerior 
surface of the scale upon a peculiar membrane consists of crystals;'' 
and he has given a representation of them in«fig. 8. of pL 10 of hia 
memoir on the Appendices of the Skin§. 

• Poggendorff’i Annalcn der Physik and Chemlc, Band xxvii. 8. 408^9, 
1833. H. Hose analysed some of this colouring substance obtained from 
the pike furnished to him by Ehrenberg, and arrived at Uie conclusion that 
it was a peculiar organic substance (opus cit. pp. 470-1). 

t Muller’s Arcbi? fUr Anatomie, Physiologie, &c. Jabigang, 18^0, 
S. 387. 

1 Muller's Arebiv fur 1840, p. 332. 

f Mandl 's Anatomie Microscopique. M4moire sur la Structure inflme 
des Appendices tfegumentaires, p. 89, 1840. Dr. Drummond (Transactions 
of tlie Royal Society of Edinburgh, vol. vii. p. 377, 1815), struck with ^e 
peculiar revolving movements which these spicula obtained from the sews 
and eyes, like so many other minute bodies when snspendedhi fluid, ejthfkit, 
was inclined to believe that they are endowed with ^nimaleular lifk.” 
Reaumur (M6moiret de I'Acad^mie Royale des Sciences, IHO, p. 229)hai 
given a description of this silvery matter in thp scales and the abdott^al 
membrane of fisheg, but he did not detect the form of these s^cula, a^he 
supposed that they were placed within tubes. 
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Though no doubt these spicular-looking bodies have the aspect 
of crystals and retain their shape when dry, yet I believe that 
they are composed of an animal texture similar to those fibres 
that give the silver colour to the external surface and to the an- 
terior surface of the ins in the Vaagmaer. These spicular-look- 
ing bodies taken from all the situations above-mentioned rapidly 
disappear under the action of aqua potassse, and when subjected 
to the action of dilute munatic acid under the microscope, though 
they disappear, no evolution of gas is observed. In subjecting 
those from the scales to the action of the diluted munatic acid, 
care must be taken to exclude any part of the scale itself, as 
bullae of gas arc evolved when the substance of the scale is acted 
on by the acid, — a result to be expected from their known che- 
mical composition. Some of the bundles of these bodies procured 
from the coloured layer of the sclerotic m the common dab looked 
like those of the Vaagmaer in miniature. 

Immediately below these fibres and placed next to the cho- 
rion or true skin there is a thin layer composed of a substance 
without any distinct structure, having nuclei imbedded in it. In 
this Iftyer the external fibres are formed. On its surface and 
between it and the bundles of external fibres are numerous spots 
♦of black colouring matter, placed at short and in general regular 
distances from each other, impartmg, I believe, the leaden hue to 
the bright silvery lustre of the external fibres. When this dark 
matter is accumulated in greater quantities at any part, the sil- 
vei^ lustre may give place to the dark leaden hue. 

The next layer is the chorion or true skin, and may also be 
divided into two parts : — 1. The more external of these contains 
the tubei'cles on the skin already described, and constitutes a 
minute network in the small interstices between these tubercles, 
as may readily be made out by the aid of a pocket-lens, when this 
layer has been detached from those above and below it. From 
ten to twenty bands of a dense fibrous tissue may be seen ra- 
diating from the circumference of one of these tubercles to those 
surrounding it, and being united by cross bands form a cIobc 
network, the openings in which generally approach a round form. 
Zn the tubercles the meshes of this network expand, become 
united into a continuous membrane, and form their external co- 
vering. This external covering of the tubercle becomes somewhat 
thinner in the centre, bulges outward and forms internally h shal- 
low rounded excavation with a well-defined edge, occupying about 
two-thirds of its area. A texture differing in some respects from 
true cartilage, but composed of hyaline substance with some m- 
distinctly-defined corpuscles scattered through it, fills up this 
shallow excavation, extends outwards beyond its margin to the 
circumference of the tubercle, forms a small bulging or projec- 
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tion posteriorly, and in fact constitutes the chief and character* 
istic part of the tubercle. In stripping off the subjacent layer of 
the skin, some of those minute masses constituting the chief part 
of these tubercles may adhere so firmly to it as to be torn off along 
with it. The bands forming the network are composed of fibres 
BO very closely aggregated, that it is only after they have been 
mechanically separated that the fibres become distinctly visible. 
2. The lower layer of the chorion is composed of a dense areolar 
tissue assuming an aponeurotic appearance, the fibrous arrange* 
ment of which is very apparent under the microscope. These 
fibres can be readily sepai^ated from each other, and are arranged 
in two distinct layers, in each of which the fibres run parallel to 
each other, and cross those of th^ other layer at right angles. It is 
this aponeurotic portion of the skin which is prolonged inwards 
among the muscles to form intermuscular septa, and to assist in 
the formation of the muscular sheaths previously described. Pro- 
perly speaking this aponeurotic layer ought not to be described 
as constitutmg a portion of the chorion, but it is so closely united 
to it, that it requires a careful dissection to separate them. The 
difference between the texture forming the network and the ex- 
ternal covering of the tubercles in the upper layer of the chorion, 
and the aponeurotic fibres constituting what wc have just de-* 
scribed as the lower layer of the chorion, is very marked when 
the polarizing prisms have been fixed in the microscope, from the 
very dissimilar colours which these two textures then exhibit. 

llie skeleton did not contain any oaseous texture, but was 
composed of cartilage, of fibrous tissue, and of a remarkable 
structure which was entirely new to me. True cartilage was 
found in some of the bones of the head, in the upper ends of the 
intemeural spines, in the articulating discs of the dorsal fin rays, 
and in the verticaL cartilaginous plate at the end of the caudal 
vertebrse. None of the vertebrse contained any true cartilaginous 
tissue, except the fifty-ninth and sixtieth, in which the gelatinous* 
looking substance in the cup-shaped cavities was changed into 
true cartilage, and which also presented the other peculiarity 
already pointed out of being considerably shorter than those im^ 
mediately preceding and following them. The cartilaginous plate ' 
at the end of the caudal vertebrse, the upper extremities of' the 
intemeural spines, the articulating discs of the dorsal fin rayS| 
and the bones of the head previously enumerated were entirely 
composed of true cartilage, while some of the bones of the heed 
were composed of true cartilage internally, and were covei^ed 
temally bv a layer of the peculiar textures about to be described. 
True cartilage^ as has already been mentioned, exists in the demux- 
skeleton, viz. m the warty-looking tubercles attached along the 
lower margin of the body of the animal. The relative amount 
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of the hyaline and the cellular elements varied in the cartilaginous 
texture in these different situationsi but in most of it the nucleated 
cells were very abundant. 

The surface of the transverse section of a vertebra (fig. 8) 
exhibits four different textures: — 1. It is enveloped externally 
in a layer of dense areolar tissue, which also lines the interior of 
the cap-shaped cavities at the anterior and posterior ends of the 
vertebra. 2. The centre is occupied by a portion of the same 
gelatinous-looking substance which is seen m larger masses in 
the biconical cavities existing between each pair of vertebrse. 
8. The walls of the narrow central canal containing this gelati- 
nous-looking substance consist of a peculiar, dense, flexible and 
strong structure which is prolonged outwards to the circumfe- 
rence in the form of rays (fig. 3). 4. The intervals between these 
rays are filled up by a compact but much less resisting structure, 
which when torn up by the needles appears to be chiefly com- 
posed of very fine fibres mixed with granules. The gelatinous 
substance in the biconical cavities between the bodies of the ver- 
tebrse, and filling up the narrow central canal in the body of each 
vertebra, is of the same intimate structure as the gelatinous sub- 
stance occupying a corresponding position in the spinal column 
of other fishes*. The texture which forms the rays as it proceeds 
outwards from the centre generally assumes the form of a waving 
band (fig. 4), which soon begins to bifurcate and reunite alter- 
nately at short intervals, presenting the appearance of a chain 
(fig. 4), the links of which, however, are frequen^ longer m the 
transverse than in the longitudinal direction. Tiiis chain with 
single links in its turn becomes a chain with double links (fig. 5), 
and when it reaches the circumference of the body of the ver- 
tebra its breadth has been increased by the addition of two or 
three more links. This appearance of a chain is caused by the 
transverse section of parallel tubes of a hexagonal and quadri- 
lateral shape (the former is the prevailing one) composed of this 
dense structure, and the links of the chain are the cut edges of the 
tubes. On making thin sections of the body of the vertebra m 
the longitudinal direction, a number of dark parallel lines may be 
observed (fig. 6 a) without any distinct indication of the presence 
of this tubular structure, and when a favourable slice has been 
procured, as represented in fig. 6, where the tubes have been cut 
across and a part of their course exhibited, the manner in which 
these dark lines are produced becomes apparent. The vertical 
walls (vertical in the position in which the portion under exami- 
nation is placed) of these quadrilateral and l^xagonal tubes must 
^ be much weker than the transverse, seeing that the empty spaces 
"of the tubes are inteiposed between the latter, while tne former 

* U IB ci^mposed of largo colli of irregular shape from lateral comprOBBToii, 
having no ( ‘ * 
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extend through the whole height of the tubesi and the light ia 
transmitted freely through the transverse, and imperfectly along 
the lines occupied by the vertical walls. ITiis remarkable texture 
enters very largely into the formation of the skeleton, bein^ found 
not only in the bodies of the vertebrse but also in the inferior and 
superior spinous processes, in the lower and middle parts of the 
interneural spines, and in much the greatet number of the bones of 
the head. It is also present in the derino-skclcton, for excluding 
those bones of the head which some regard as forming a part of 
the dermo-skeleton, it is found in the lateral line of the body. 
This texture is chiefly arranged in the form of bands or plates 
and tubes ; and in the series of little elevations placed on the 
lateral line of the body it forms masses, from which bmiches pass 
forwards and backwards along this line. The most frequent 
form in^which it presents itself is the tubular. I have stated 
that this texture is very strong, and it requires considerable force 
to break it up by the needles. It is composed of a hyaline tex- 
ture, having, in some parts at least, some pale indistinct cor- 
puscles scattered through it, so that though in some respects it 
approaches the cartilaginous tissue, it could be very readily di- 
stinguished from the true cartilage found in some other parts of 
the ^dy of the animal, chiefly from the absence of the nucleated 
corpuscles or cells. One of the best methods of obtaining a good 
view of this tissue in the vertebrae is to subject the parts contain- 
ing it under examination to the action of aqua potassae, which 
does not aflfect it, while it dissolves the surrounding texture. As 
this structure depolarizes the light, when NicoPs polarizing 
prisms are adapted to the microscope, the difference between its 
colour and that of the surrounding textures sometimes brings out 
its arrangement very distinctly. The size of the tubes formed by 
this tissue and the thickness of their walls varies. The walls of 
some which 1 measured in the vertebrae were about y^^T^th of an 
inch thick, and the calibre of the tube was about ^ 

inch in its longest and ^ j^th of an inch in its shortest diameter. 
The inferior spinous processes, and the lower parts of those su- 
perior spinous processes I examined, seemed entirely composed of 
this tissue arranged in the form of tubes similar to those in the 
vertebrae, running parallel to each othet, so that a lon^tudinal 
section of them presented a number of pSx^el longitudinal limes 
with spaces between them, while a transverse, section exhibited a 
reticulated appearance, produced by the open mouths of the cut 
tubes. In the upper portion of the superior spinous processe^i 
and the greater portion of the interneural spines, it was chiefly 
arranged in the form of one large tube, of a circular form gene^^ 
rally, the interior of which was, in the spinous processi 
up with a structure presenting all the appearance of cartilage 
having numerous nucleated corpuscles (tig. 8), while in the^lnttav 
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neural spines this tube was filled up with another texture pre- 
senting an indistinct cellular appearance having some pretty 
large and distinct nucleated cells^dispersed through it (ng. 7), 
approaching the cartilaginous texture, yet decidedly differing 
from it*. The walls of this tube were thinner in the superior spi- 
nous processes than in the interneural spines, and in both (figs. 7 
and 8) bands passed outwards from its circumference, whi^ in 
the interneural spines sometimes assumed the form of the single 
chain, similar to what has been represented in fig. 4. Quadri- 
lateral and hexagonal hyaline tubes, combined with a greater or 
less proportion of the fibrous and nucleated tissue which fills up 
the intervals between the rays in the body of the vertebr®, enter 
into the formation of many of the bones of the head, while por- 
tions of some of them, as the nasal processes of the intermax- 
illaries, and portions of the body of the sphenoid, and the ante- 
rior sphenoid, and some parts of the superior maxillary, are en- 
tirely composed of these tubes closely aggregated together. Se- 
veral bones which consist internally of true cartilage, as those 
* composing the posterior, lateral and superior walls of the cranium, 
the nyoid and inferior maxilla, are covered externally by a layer 
of these tubes intermixed with the fibrous and nucleated tissue. 
In the bones of the cranium this covering is confined to the ex- 
ternal surface. The branches of the superior maxilla which go 
to join the inferior maxilla are not covered by skin, but by a dense 
fiirm layer made up of these tubes. This tubular structure also 
abounds in the branchial arches, in the scapular arch, in the 
opercular bones, and in the branchiostegous rays, all of which 
structures are destitute of true cartilaginous and osseous tissues. 

EXPLANATION OF PLATE XVI. 

Fi^. 1. Part of the digestivo tube sUt open. The commencement of the 
larae intestine has been detached and separated fVom the posterior 
end of the stomach: a,' pyloric portion of stomach ; b, cut de 9ae 
of stomach ; c c, second portion of small intestine ; d, caeca aur- 
rouuding duodenum or first portion of the small intestine ; duo- 
denum ; g, lower portion of oesophagus ; h, valve at the termina- 
tion of the small in the large intestine ; commencement of large 
intestine; o, spleen. 

tig. 2. Fibres, greatly magnified, from the external surface of the skin, upon 
which its silvery lustre depends. ^ 

Hg* 8. Transverse section of an abdominal vertebra. 

4, 5 and 6. Representations greatly magnified of a peculiar hyaline 
tissue entering largely*into the formation of the elieleton. 

Peculiar structure seen in a transverse section of the interspinous 
bones. 

jPig4 8« Peouliar structure seen in a transverse section of the spinous pro- 
cesses of the vertebras. 

ii iiAi , . t 

* The smaller tubes forpied by this dense hyaline substance, such as those 
in the bodies of the vertebras, in some Instanceei if not in all, contain more 
or lets of a soft substanee ' without any distinct structure in which some gra- 
nules are imbedded. ^ 
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XLVIIL — The Musci and Hepatica of the Pyrenees. 

By Richard Spruce. 

[Contiiiued from p. *380.] 

* 

Tribus 20. BRUcHiACEi®, C. Mucll/ 

44. Astornumy Hampe. 

256. A. nitiduniy Hedw. Muse. Frond, i. t. 34 (sub Pha8co)\ 
Br. Europ. Phascum, p. 12. t. 6 ; M. P. 322. 

Hab. Zq^i F. c. in argillosis humidi^ bccus viarum latera in 
valle TVibonSy rurisaime ! P. occ. circa Dax (Grateloup in FI. 
Franpaisc). 

257. A. alternifohumy Brid. Mant. Muse. p. 10 (sub Pleuridio). 
Phascum altem.y Br. Europ. ! /. c. p. 15. t. 7 (non Dicks., nec 
Schwgr.). 

Var. 1, antberidiis in floribus cauligenis gernmifonnibus ; 
etiam paraphjrsibus absejue antberidiis (rarissime antberidiis non- 
nulba abortivis adiectis) in axillia folioruin superiorum disjiositis 
M. P. 823. — Hab. in arenosis bumidis circa Juranqon. 

“ Var. 2, antberidiis absque paraphysibus in floribus gemmi* 
formibus, et insuper antberidiis parapbysatis numerosis (non- 
nunquam quinta) in foliorum superiorum axillis M. P. 324. — 
Hab. Zo-i in arenosis circa St. Sever, Pau et D.-de-Bigorre. — 

Florescentia valde variabilis ; species distincta tamcn a PA. sub- 
ulato foliis perichsetialibus videtur. Confer Br. Europ. M. P. /. c. 

The inflorescence of Phascum alternifolium and of several other 
mosses (f. g. certain Brya) is by no means so constant to the type 
assigned in ' Bryologia Europsea ' as the authors of that work would 
lead onq to suppose ; and fully prepared as 1 am to acknowledge the 
importance of the characters derived from the inflorescence, it ap- 
pears to me that science will lose rather than gain if we shut our 
eyes to the aberrations which it undeniably presents. To assume a 
greater degree of invariableness in the inflorescence than exists in 
any other part of the plant, is as illogical as in practice it is found 
to be inaccurate. 

Tribus 21. SELIGERIACSiB. 

{Seligeriacea et Campylosteliacea, BryoL Europ.) 

45. Campylostelium, B/yol. Europ. 

268. C. saxicola, W. ct M. Bot. T. p. 167 (sub Dierano) ; Bh 
Europ. Carrwylost. p. 8. 1. 1. 

Hab. Z^ r. c. locis umbrosis in saxis arenaceis. Labassire. 

de Castelloubon. 

46. ^rachyodusy Fiimiidur. 

259. B. tricbodesy Mohr, Crypt. Gew. p.ill (sub Oymnosi^) } 
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Br. Europ. Btachyodus (cum icone). Weisia irichodes, H. et T. I 
Muse. Brit. p. 83. t. 16 ; M. P. 228. 

Hab. Zf P. c. in rupibus argillaceo-schistosis prope thermas 
diet, de Saluty B.-de-Bigorre, ranssime. 

47. Sfiligeria, Bryol. Europ. (ex parte). 

260. S, Doniana, Smith, E. Bot. t. 1582 (sub Gymnostomo) ; 
C. Muell. Syii. Muse. p.-420. Anodus Dontanus, Br. ^urop. 
(cum icone). 

Hah, Zj P. c. m rupibua calcareis occultis prope B,-de-Bigorre 
(Philippe !). 

261. S, ptLsilla, Hodw. Muse. Frond, ii. t. 29 (sub JVeisia)/, 
Br. Europ. Seligeria, p. 4. 1. 1 ; M. P. 227. 

Hab. Zi_, P. occ. in rupibus calcareis udis ad Narcastet prope 
Pan, P. c. in rupibus schistosis vallis CasteUovhon et in ascensu 
ad Port de Benasque, 

262. S. recurvaia, Hedw. Muse. Frond, i. t. 38 (sub Grimmia) ; 
Br. Europ. Sehgeria, p. 6. t. 3 ; M. P. 229. 

Hab. Zj P. c. in rupibua graniticis et arenaceia, locis Gavar* 
nje, V, de Castelloubon ct Lesponne, Lahasshe ct Superbagnerh, 

Ti’ibus 22. Dicranacbjj, Bryol. Europ. (ex parte). 

48. Ceratodon, Bridel. 

268. C. purpureus, Linn, (sub Mniu) ; Br. Europ. Ceratodon, 
p. 5. 1. 1, 2. Dicranum purpureum, Iledw. Sp. Muse. p. 136. t. 86. 

Hab. Zo _4 ad terrara, in habitationum vicinia pr®cipue, socio 
Funaria hygrometrica, 

264. C, cylindricuSf Hedw. Sp. Muse. t. 24 (sub Trichostomo) ; 
Br. Europ. 1. c, p. 6. t. 3 ; M. r. 201. Angstromia cylindnea, 
Cl Muell. Syn. Muse. p. 441. 

Hab. Zj P. c. in rupibus arcnaceis fragilibus montis Superba^ 
gnkres : nusquam alias observatus. 

49. Cynjodontium, Bryol. Europ. 

265. C. BruntonXy Smith, E. Bot. t. 2509 (sub Dicrano) ; Br. 
Europ. Cynodontium (cum ic.) ; M. P. 210. Didymodon obscu- 
rus, Kaulf.; Grev. ! Scot. Cr. FI. t. 193. 

Hab, Zj in sylvis, rupestre. P. occ. Bagh prope les Eaux 
Bonnes. P. c. V. da Lys\ Bois de Gouerdhre) V. de Lesponne 
(Pbilipp^!)- or. in radice montis Canigou (Montagne 1). 

60. Dicranum, Hedwig. 

§ 1 . PoLYCAHPA, Br. Europ. 

366. D. polycarpum^ Hedw. Muse. Froni ii. p. 86. t. 31 (sub 
Fissidente) j M. P. 2^. 

Hab. Zi vd tiigultis, rup^tre. 
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Var. j3. stnmi/enm, Br. Europ. Fhsidena strumtfor, JlcdWi > 
■^Hab. in rupibus umbrosis convallium J6rel et Caslellovbon. , 

§ 2. Vikenti A, Br. Europ. 

267. D. virens, Hedw. Muse. Frond, iii. p. 77. t. ^2. 

Hab, Za_9 P. c. in sylvis humidis vallis Lesponne (Duf9ur ! 
Philip|>el). P. or. y, d^Eynes (Arnottl). 

§ 3 Squarrosa, Br. Europ. 

268. D, jlavescmsj Dicks. Crypt, fasc. 2. p. 4 (aub Bryo), Du 

cranum flav.y Smith 1 FI. Brit. p. 1224 et E.'Bot. t. 2263 ; M. P. 
213. I), pellucidmn var. 7. serraiumy Br. Europ. 

Hab. Zi„up. P. occ. in arena torrentis ad latus borealc montis 
Goursi propc les Ecmx Bonnes^ P. c. loco simili vallla Leitponne. 

269. D.,pellucidu7ny L. Sp. PI. p. 1583 (sub Bryo) ; Schwgr. 
SuppL t. 48; M. P. 214. 

JIdb, Z|-2 iu rivulorum glarcoais. 

270. D. sqmrroaumy Schrad. Bot. Joum. v. p. 68 ; Br. Europ. 
Dicranumy p. 17. t. 5. Angstroemia squarr,, C. Muell. Syn. Muse, 
p. 438. 

Hob, Zi^a in arena rivulofum : baud vulgare et semper absque 
fructu. V. de Lesponne, &c. 

$ CuisPA, Br. Europ. 

271. D. Schreberiy Hedw. Sp. Muse. p. 144. t. 33 ; Br. Europ. 

I, c, p. 18. t. 6. Angstromia Schr., C. M. Syn. Muse. p. 438, 

Hab. Zo-i P. occ. in rupibus ophiticis huraidiusculis Six. Pan^ 
delon prope Dax : fertile sed ranssimum. P. c. ad terr^ in 
occultis prope B.-^de-Bxgorre : sterile. 

§ 5. Rufescentia, Br. Europ. ^ 

272. D. varium, Hedw. Muse. Frond, ii. t. 84 ; M. f. 

Angsirmnia varia, C, M. Syn. Muse. p. 485. ^ 

Hob. Zo-i in terra nuda subhumida, hand vulgatun^i. / 

273. D.rufescens, Turn. Muse. Hibem. p. 66; ; ^ 

Brit, p, 1210, et E. Bot. t. 1216; M. P. 223. Angstrcenhidii^of 
C. M. Syn. Muse. p. 436. , , i ^ 

Hah. Z, P. occ. et c. in argillaceo-arenosis circa Pauet 
Hiporre, sat frequens. ^ 

§ 6, Hbteromalla; Br. EiU'op^ . , <4 

27^4. D. curvatum, Hedw. Sp. Muse. ti 31 i 
stremia curv.^ C. M. Syn. Muse. p. 433. . 

Hob. Z1.9 P. c. in declivibus graminosis umbrosis vallis 
sponneet monticuli Olivet, ut et in sylva diet. Boiade 
socio Trichost. homomallo. P. occ. ad tettw^in 

275. D. heteromallum, L. Sp. PI. p. 
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Burop. Diermum, t. 16. Angstrcemia heter,, C. M. Syn. Muse, 
p. 482. 

Hob. Z»-i in solo arenaceo. 

Var. csespitibus elongatis compactis; capsubs nonnullis sub* 
rectis ; M. P. 220. — Hob. in rupibus ophiticis et areiiaceis P. c. 
locie Labassere et Superhagnhres, 

§ 7. Fa^cata, Br. Kiirop. 

276. D, Starkii, W. et M. Bot. T. p. 189; Br. Europ. Dicra- 
num, p. 27. t.. 17. ** D. faJf^atum/^ M. P. 219. 

Hab. Zs-A in montibus editioribus, mpestre. P. c. Mt, Mala- 
delta ; Mi, Crabioules ; Esquierry ; Lac d^Esjnngo ; En montant 
au Lac Lehou (Bufour !). P. or. loco non designato {Arnott !). 

I gave this in ‘ Musci Pyrenaici * as D.falcatum, as being the older 
name and under the supposition that D. Starkii was not a dist^inct 
species ; but I had then seen no authentic D. falcatum. The latter I 
am now convinced differs essentially in the smaller size, the more 
rigid habit, the leaves more strongly and uniformly hooked, with 
slenderer points, not dexuose when diy ; the shorter and redder cap- 
sules, which are not subcylindrical but obovate, and are not strongly 
sulcate when dry ; lastly in the redder teeth, which aie also nider and 
less deeply cloven. 

277. D.falcatum, Hedw. Sp. Muse, t, 32 ; Br. Europ. 1. c, 
t. 18, 

Hob, Z^A P- c. secus lacus Lehou ripas (Philippe !). 

§ 8. Oktuocaiipa, Br. Europ. 

278. jD. montanum, Hedw. Sp, Muse. p. 145. t. 35. D.fla- 
geUare, Hedw.^' M. P. 208, 

Hab Zj P. occ. et c. ad truncos vetustos in sylvis supra pagum 
Juranqon et circa B^-de-Bigorre, 

279. D.fulvum, Hook. Muse. Exot. t, 149; Sullivaut I Musci 
Allegh. n. 169 ; M. P. 207. D. interruptum, Brid. Muse. Rec. 
2. P. l.p. 169, fide Bryol. Europ. (non D. intetruptum, Smith I 
FI. Brit. p. 1206). 

Hab. Z| lup. P* C' Baxa granitica in sylvis convallium Burbe 
et du l/ys prope B.-de-Luchon. 

280. 2>. Sauteri, B. et S. I Br. Europ. L c. p. 83. t. 24 ; 
M. P.206, 

Hab. Zj-8 F* occ. in abiegnis nigris vallis Jiret ; P. c. in rq- 
gio&e inferalpina mentis Crabtoules : saxa granitica obtegens. 

281. D. Umgifolium, Hedw. Muse. Frond. 3. p. 24. t. 9 ; M. P, 
205. 

Hdb^ Zg P. c. ad iaxa granitica in nemore nigro secus cfitarac- 
tam diet. Cascade daX^rj etiam in monte Superbagnhres. P, 
or. Pori mare {kroim^ 

Mop. N. Hitt, Ser. 2. Vol. iii. 
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§*9. SooPARiA» Br. Earop* 

282. D. scqparium, Linn. ! PI. p. 1682 (snb Bryo)^ Di* 
cranumMcop.y Hedwig ; Smith ! rl. Brit. p. 1201 ; Br. Europ. L c. 
t. 26 ; M. P. 217. 

Hab. Z|^ in sylvaticis^ copiose. 

283. D. fuscescensy Turn. ! Muse. Hibern. > p. 60 (1804) ; 
Smith I FI. Brit. p. 1204 (1804), et E. Bot. 1. 1597; M. P.218. 
D. congestum, Bnd. Sp. Muse. 1. p. 176 (1806) ; Br. Europ. /. c. 
t. 29. 

Hab, Zi 8up.-tt P- occ. ad rupes granitieas et argillaceo-schistosas 
in vicinia oppiduli CauteretSy locis Pont (PEspagne et Gorge de 
CautereiB, 

§ 10. Spuria, Br. Europ. 

284. D, spuriumy Iledw. Muse. Frond. 2. t. 20 ; Smith I FI. 
Brit. p. 1222, et E. Bot. t. 2167 ; M. P. 215. 

Hab, Zo-i P. occ. in ericetis Agri Syrtici loco Landes de Mu^ 
griety necnon in monte Goursi, 

§ 11. Undulata, Br. Europ. 

285. D. undidatum, Schrad. ; Smith ! FI. Brit. p. 203; Sulli- 
▼ant I Musci AUegh. n. 156. D, polysetumy Sw. Muso. Suec. 
p. 34 et 87 ; Schw^r. Suppl. t. 41 ; M. P. 216. 

Hab, Zj in campis sylvarum gramineis, semper absque fructu. 
P. occ. Bois de Juramfiny &c. P. c. V, de Serris, 

286. D, majusy Smith ! FI. Brit. 3. p. 1202, et E. Bot. t, 1490 ; 
Br. Europ. 1. c, t. 37. 

Hab, Z, P. c. in rupibus umbrosis subhumidis vallis Leepotme : 
nullo alio loco in Pyrenssis mihi notum I 

§ 12. (= Arctoa, Br. Europ.) 

287. D, fulvellum, Dicks. Ciypt. fasc. 4. 1. 11. f. 1 (sub Bryo), 
Dicramm fulvellumy Smith ; H. et T. I Muse. Brit. p. 103. t. 
Suppl. 8 ; M. P. 224. Arctoa fulvella, Br. Europ. Arctoa, p. 4« 
t. 1 ; et A, hyperborea, Br. Europ. ! I, c. p. 6. t. 2. 

Hah, Z4 P. c. in rupibus subhumidis, Esquierry, Crabioules, 
Lac Lehou* 

Ihe Pyrenean specimens have the leaves of Arctoa ^hella (Br. 
Europ.), and the striated capsules of A. hyperborea. All the British 
specimens that I have seen under the name of Dicranum fulvellwn 
have the capsule striated, while the leaves exhibit all inferps^^iate 
fbnns between those attributed to A, fulvella and tp A> hj/ferbpr<^i 
hence I do not hesitate to consider these two mosses mere fprpisbf 
one and the same species. ^ ^ ^ 

61. Blindiay Bryol. Europ. 

288. B, acuta, Hedw. Muse. Frond. 9^ t. 86 (suk WGfttfa); 
Br. Euron. Blimka (earn ic.l : M. P. 2^'A. u ... ... H 
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Hab. Zg P. occ. et c. in rupibue humidis vallis J&ret^ necnon 
ad rupee cataractse Cascade du Cceur humectataa : rarior. 

52. Campy lopus, Bridel. 

289. C. longirostriSf W. et M. Bot. Tasch. p. 155 (aub Didy- 
modonte) ; M. P. 202. Cynodontiumlongir., Schwgr. Su})pl. t. 29. 
Dicranodontium longir., Br. Europ. fasc.41 (cum icone). Viera- 
num denudaiuMy Bnd. ; C. M. Syn. Muse. p. 403. 

Hab, Z ,_2 P. occ. ct c. supra bgna putrida, rarius ad rupee. 
Vallies de Lutovr et du Lys, &c. 

290. C.fragilisy Br. Europ. ? fasc. 41. p. 4. t. 2. Dicranum 
Funkiiy C. M. Syn. Muse. p. 392. 

Hab, Zg P. occ. in sylvie subhumidie circa les Eaux Bonnes : 
eterilis. 

291. C. atrovirensy De Not. Syllab. Muse. p. 221 ; Br. Europ. 
fasc. 41. p. 6. t. 4. Dicranum air., C. M, Syn. Muse. p. 413. 

Hab, Zg in eylvarum rupibue humidis, sterilis. P. occ. Mt, 
Goursi, P. c. V, de CcLstcllouhon, 

292. C, longipiluSy Brid. Bryol. Univ. 1. p. 477 ; Br. Europ. 
fasc. 41. p. 6. t. 5 ; M. P. 203. Dicranum longip., C. M. Syn. 
Muse. p. 411. 

Hab, Z| P. occ. ittiiaxis graniticis prope oppidulum Laruns, 
^C, elongatuSy Bridel; '^caule indiviso elongato radiculoso- 
toHientoso apice fasti^ato-ramoso, ramulis pcnicillatis, foliis cau- 
linie inferioribue dissitis superioribus dense imbricatU omnibus 
appressia lincari-Ianceolatie nervo latissimo obsolete.'^ 

Hab, circa Dax Aquitauiae ubi D. Grateloup legit. Herb. 
Cand.” Br. Univ. 1. 

1 suspect there is some mistake about the station attributed to this 
moss, which has a habit quite different from that of any European^, 
Can^ylopus, May it not have been inadvertently transposed from 
Dr. Grateloup’s exotic Cryptogamia (from the Mauritius, Ghiada- 
loupe, &c.) to his collection of native French species ? 

Tribus 23. WEisiACEiK. 

. {Weisiacea et Anoectangiacea, Bryol. Europ.) 

< n 53. Eucladium, Bryol. Europ. 

2^. E, vettmOatum, L. Sp. FI. p. 1585 (sub Bryo) ; Br. 

Eucladium (cum ic.) ; M. P. 226. 

Hab. Z| in declivibus calcareia subhumidis. 

64. Bhabdoweieiaf Brypl. EdrPp. 

> lU. Sedw, Sp. Muse, t, 13 (sub IVeisia} y Br. 

Europ* Rhabdaw. p« 4^^ !• Dicranum striaitm, M. F* 211* < 
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ffab- Z|^ P. bcc. et c. ad rapea achistosaa umbro6as^llati(lin-» 
frequeiiB. In rupium madidarum fiflsuris faucium Gorge de Cm* 
terete diet., polcherrime ! ^ 

295. Rh. denticulataf Brid. Suppl, Muse. 1. p. 108 (sub 
JVeisia) ; Br. Europ. I, c. p. 5. t. 2. Dicranvm amticulatwn, 
M. P. 212. 

Hab, Zi«a in rupium fissuris P. c. circa B^-de-Luchony locis 
V, du LySy Bois de Gouerdbre et Lac de Seculejo. 

55. fVeieta, Hedwig. 

296. IV, cirrhata, Hedw. Sp. Muse. p. 69. t. 12 ; Br. Europ. 
IVema, p. 9. t. 6; M. P^ 230. 

Hab. Zq P. occ. m Pint Picea trunco in Agro Syrtico loco 
Landes de Mugriei, Lee Terree dee Landes (Grateloup). 

897. W, crisjmlay Hedw. Sp. Muse. p. 68. t. 12 ; Br. Europ. 
Weisiay p. 9. t. 7; M. P. 231. 

Hab, Za_5 per Pyrciiecos in saxis graniticis et sebistosis, e sub- 
alpinis usque ad mves seternas. 

Var. /9. atratay Br. Europ. L c, (= /9. nigreecene et 7. attatay 
Br. Germ, p. 67. t. 30); M. P. 232. — Hah, in rupium snbhUmi- 
darum fissuris loco Port de BSnasque, 

This moss is equally alpine and arctic, and there is scarcely any 
other which flounshes and fructifies in such high latitudes and alti- 
tudes. It was gathered abundantly in Captain Parry's northern voy- 
ages, and Wahlenbcrg remarks of it, ** in alpibus omnibus altius 
ascendit prope nivera perennem, quam quis alius mnsemS (eioepto 
forsan Pofytricho juniper ino).** . ^ 

298. IV, viridula, L, Sp. PI. p. 1584 (sub Bryo) \ IBiid. Br. 
Univ, 1. p. 334; Br. Europ. Weieia, p. 6. t. 2, 3. TV, contfO- 
versa, Hedw. Muse. Frond. 3. t. 5 ; M. P. 238. 

Hab, Zo-a in terra ubique. 

" Var. foliis nervo craeso instructis ; capsula inclmata, ovali et 
ovali-cylindrica, stomate subobliquo rubello ; perktomii dentibui 
bril>ibn% irrcgiilaribus, alhidis ; floribus masculis getnmifbrmibua 
in ramis propriis terminalibus : rarissime anthcridm l‘-2 in pefi* 
chfetiojoemineo f M. P. 235. — Hab, in muris prope Pmi, eoeio 
Hymenost, iortUi, 

This seems to be the var. 3 . amblyodon of the * Br. Europ.’ i W» OdO* 
bhyodon, Brid. Br. Univ. 1. p. 805; W, amhlyodon, gammHomoideo 
nderodoHtat Br. Germ. t. 25 et 37. In the rigid habit^and in tbql^ripk 
of the leaves it precisely resembles HymenosU toHiU, along 
whidhi it grew. 

!^99. W, TVimmerianq, Seudtn^r in Detilcscbir. 4. 

{evh Gymnoetom ) ; Br. Euro^i. JVeieid, p. 4. t: 

versa var. 2, antberidiis 2«dni8 in axilliB fdL superidi:^^ 



M, P. 234 ; ^ Hymenostomum rrumrale^ M. P. 236 (forma 
hj^n^Tmtomoidea) . 

Hab. Z, P. occ. in arenosis circa Pan et Oloron\ No. 236. 
M. P. in murU prope Ste, Mane d*Oloron, 

The moBB published in * Musci Pyrenaici * as Hymenostomum mti- 
rede (n. sp.) I have ascertained to be a form of IVema Wimmeriana, 
Not one of the capsules I at first examined showed the least trace of 
peristome, but by renewed search 1 have at length found a capsule 
in which there are a few pale rudimentary teeth, scarcely rising 
above the annulus. As some excuse for this, it may be mentioned 
that Weisia IVimmeriana was originally referred to Gymnostomum by 
both Sendtner and Schimper. 

66 . Hymenostomum, R. Brown. 

800. H. microsiomum, Hedw. Muse. Frond, p. 71. t. 30 (sub 
Gymnostomo) ; Br. Europ. Hymenosi. p. 4. t. 1 . ' 

Hab, Zj ad terrain, rarissime ! B.-de-Btgorre, Pyrinies Orien^ 
tales (Moutagne !)• 

301. H, tortile, Schwgr. Suppl. t. 10 (sub Gymnostomo ) ; 
M. P.237. 

Hab, Z, inf P. occ. in muris prope Pau. P. c. in rupibus calca- 
reis juxta themias diet, de Salut, B,-de~Bigorre, Circa Mont- 
pellier et Vaucluse (Arnott !). 

57. Gymnostomum, Hedwig. 

302. G. calcareum, H. et N. Bryol. Germ. p. 183. t. 10 ; Br. 
Europ. Gymnostomum, p, 6 . t. 3, 4 ; M. P. 239. 

, Hab* Z| in calce arenato murorum ad pedem Pyi\ occidenta- 
lium. — Var. / 8 . tenellum, Br. Europ. I, c, ; Pau, Jtiram^on, &c. — 
Vars. 7 . viridulum (= G, viridulum, Brid.) et S. graaxllimum 
(sa G, ^racillimum, Br, Germ.) ; Rontignon et Pau, 

This species varies exceedingly in the length ot the leaves and in 
the form of their apices. A small variety on walls at Pau has the 
leaves shortly ligulate, mostly widest above the middle, and often 
quite rounded at the summit. In the village of Rontignon, which is 
sev^n or eight miles higher up the banks of the Gave de Pau, the 
varieties 7 . and grow intermixed, both having the leaves for the 
most part subacute. All the forms observed in the Pyrenees have 
ihr vHder and shorter leaves than specimens I have received friym the 
AliMi and I never onee met with the form considered by Bruch and 
^ Senimper as the type of the species. [Confer * Bryol. Europaea/ 
'^ttOnogri Gysmbsf. p. 7 ; where however it is said by mistake that my 
specimens were gathered ** inschistomicaceo;” but it is nevertheless 
]l^e mortar used in, the neighbourhood of ^su, beip^ made 
^ fd^edSjirith t^e sand of the ^ye de Pau, contains particles of 
brought down froi^ the mbuntains by this sbream 
aM its tnhutaneB.l 
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803. G. rupestre, SchWgr. Suppl. 1. 10 ; H. et T. I Muse. Brit, 

cd. 2. p. 19. t, Suppl. 2 ; M. P. 288. * ** 

Hab, Zi _.2 in rupibus humidis tain calcarcis tarn argillac^ 
schistosis, frequens. Pierrefitte ; Penticosa ; Gavamie, ®c. V, 
d^Eynes (Arnott !). 

804. G. curvirostrurnf Hcdw. Mubc. Frond. '2. t. 24; Br. 
Europ. L c. p. 8. t. 7, 8 ; M. P. 240. 

Hab. Za-3 in rupibus humidis pnecipue argillaceo-schistosis* 
P. olic.' circa thcrmas les Eaux Bmnes et les Eaux Chaudes 
dictas. P. c. circa B. de Luchon^ locis Esquierry ct Lac de 5^- 
culejo^, 

58. Anopctangium, Schwaegr. 

305. A. compactum, Schwgr. Suppl. t. 11 ; Br. Europ. Anasc* 
tangivm, p. 5. t. 1 ; M. P. 241. 

Hab, Zg P. c. ad nipes irroratas circa Bagr^eB-de^lMhon^ locia 
Lac de SeatUjOj Cascade du Cceur et Superbaynires : plerumque 
fertile. 

Tribua 24. ZYGonoNTEiE, Bryol. Europ. 

59. Zygodon, Hooker et Taylor. 

806. Z. Mougeotii, B. ct S. I Br. Europ. fasc. 4. p. 7. t. 1 ; 
M. P. 242. 


• In the Supplement to the Ut volume of Brideln ‘ Bryologia Univema ’ 
the two following gymnostomous mosses ore described, and said to grow 
near Dax : — 

** Gymnostomum homomallumf Bnd. ; caule crecto aimplicitaimo, foliii 
lanceointis acutis integerrimis supremis e nervo crasso excurrente longissime 
subulatis secundis, thecio oblougie operculo conico-rostrato incurylusculo. 

Circa Dax ad terram caespitosam legit O. Grateloup ; clar. CandoUeui 
communicavit. 

** A DidymodonU homomallo^ quern hnbitu proxinie refert dignoicitur sta- 
tura duplo minore, caule simplicisRuno, foliorum supremorum long)tudlne et 
areolatione, Draeprimis stomate nudo." — Br. Uiiiv. 1. p. 757. 

May not this be Trtchoatomum nnhulalumy Brnch, with which ft agrees 
well enough except os to the peristome, which may have been overlooked? 

ENtOSTHYMENIUM, Brld. 


Caracter etsenlialu. Stoma extemc nudum ; interne membrqna angueta 
ann^lari margine tandem lacinuluta initructum. Calyptra cuculliforthh. 
Theca Buhineequalis, apophysata. 

[* E. tristtc?ium, Brid. ; caiile erecto ramostusculo, foliis patentibuetioei-' 
tato incums subtristichis ovato-lanceolatis acutimculis solidinervite* them 
ovkttt BubinclinatSB apophysi basilari parva. ^ < 

**lii Gallia austrah circa Dax D. Grateloup detexit; Candolleue oomixiQi-^ 
nicayft. Ciespitibus fustigiatis vivit. 

'* Ea^huhm e toto habitu, foliommoue fbrma et aroolationd dSc^roii ht 
mcmbraiia annularis et apophysis proprium genus deolar«mt''^Brr 1;^ 

p.76i. 

1 confess myself unable to form a probable guess as to What this'mo^ 
really is: the possessors of the Bridelian herbarium must deeids< / 
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Heh* Zi ^3 p0r PyrenseoB sylvaticos^ rupestris, frequens Bed ra- 
rissime fructincans ; juxta lacum S6cuUjo csq)sulis deoperculatisj 
22 Sept 1845^ legi. 

807. Z. viridissimus, Smith, FI. Brit. p. 1224 (sub Dicrano ) ; 
Br. Europ. /. c. p. 7. t. 1 ; M. P. 243. 

Hab, Zj ad arbores cuxa Pau et Bagrieres, plerumque sterilis. 

308. Z. conoideus, Schwgr. Suppl. 2. p. 138. 1 . 137; Br. Europ. 
/. c. p. 8. t. 2. 

Hab, Zj P. c. in truncis populi vetustis juxta pagum Pouzac I 
(Philippe !). Estafforte, Hte. Garonne (Brondeau in hb. Dufour). 

In these specimens the leaves are often nerved throughout, and 
the nerve even excurrent into a short mucro. The sporular sac rises 
above the mouth of the capsule before it is divided into cilia, which 
are two ceUules in breadth near the base, sometimes sixteen in number, 
the intercalary cilia being far shorter than the others. 

Tribus 25. PTYCHOMITRIEiE. 

60. Ptychomitrium, Bryol. Europ. 

309. P. polyphyllum, Dicks. Cijpt. fasc. 3. p. 7 (sub Bryo ) ; 
Br. Europ. Ptychom, p. 4. t. 1 ; M. P. 244. 

Hab. Z |_3 in saxis graniticis rcgionum sylvaticarum : e vulga- 
tissimis. 

310. P. incurvuniy Muehl. Cat. Plant. Amcr. Sept. p. 98 (sub 
Giimmia)^ fVeisia incurva, Schwgr. Suppl. 2. p. 61. t. 116. 
Grimmia Muehlenbergii, Brid. Br. Univ. 1. p. 181. Ptychomi^ 
trium pusillum, B. et S. ! Br. Europ. Ptychom. p. 6. t. 1 ; Sulli- 
vant 1 Musci Allegh. n. 136. 

Hob. Zj P. occ. in muro prope Oloron. Csespitem unicum in- 
veni. 

Leavfi$ composed of two layers of cellules except near the base ; 
the margins often thickened ( = 2 cellules) ; the nerve=3^ cellules ; 
the obtuse apex cucullate. 

Tribus 26. OrthotrichacejE, Bryol. Europ. (ex parte). 

61. Orthotrichum, Hedwig. 

This genus includes but few rupestral species, and only two 
of these (0. anomalOm and cupulatum) have their normal station on 
oaloareouB rock. Of the species which inhabit the bark of trees, it 
is.rekrmrkable that those with an exserted capsule (Ulota, Bridel) pre- 
fer young oaks, while those with an immersed capsule prefer poplare^ 

§ 1. (= Ulota, Bridel.) 

811. O. criopvdum, Bruch. Mst. in Bnd. Br. Univ. 1. p. 793 ; 
Br^ Surop. I Otthoinchum, p. 28. t. 12 ; M. P. 246. 

ad arbores in sylvis Pyren. occidentaUuni, locis 
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812. O. crispum, Hedw. Muftc. Frond. 2. ti 86 ; Br. BnHOp. ! 
/. (?. p. 23. t. 12 ; M. P. 246. 

Hab. Z,«.a ad arborum truncos. In monte L/Ueris perildoinio 
interno 16-ciUato occurrit. 

313. 0. Brucbii, Brid. Br. Univ. 1. p. 744 (sub Ulota). O, 
coarctatum, Br. Eiirop. /. c. p. 21. t. 11 (non P. Beauv.). 

Hab, Z, P. occ. ad arborum truncos in valle (FO^aU propc 
Oan, rarissime ! 

314. 0. Hutchinsiaf Smith, E. Bot. t. 2623 ; H. et T. I Muse. 
Brit. p. 131. t. 21 ; Br. Europ. /. c. t. 10; M. P. 247. 

Ilab, Ziiup. ad saxa gi*anitica per Pyrenasos occidentales, in 
vicinia Cauterets ct Pterrefitte pnecipue. 

315. 0. coarctatuniy Pal, Beauv. Prodr. p. 80. 0. I/udwigii, 

Schwgr. Snppl. t. 51 ; Grev. ! Scot. Cr. FI. t. 133 ; Br. Europ. 
/. c. t. 4; M. P. 248. 

Mab, Z ,_2 P* occ. et c. ad fruticum raraulos, frequens. Mie. 
Vei te ; F. du Lys ; Labasshe, 

316. O. anomalurriy Hedw. Muse. Frond. 2. t. 37 ; Br. Europ. 
p, 10. t. 3 ; M. P. 249. 

Hah. in saxis calcarris; in arborum truncis ad viam qha 
ducit a pago Loudervielle ad Port de Peyresourde in Pyr. centra- 
libus. 

§ 2. (=Orthotrichum, Bridel.) 

317. (). leiocaipuirij B. ct S. Br. Europ. /. c. p. 28. t. 15 j 

M. P- 250. (), striatum^ Schwgr. Suppl. t. 54 (vix Hedwigii) : 

II. et T. Muse. Brit. ! p. 128. t. 21. 

Hab. Z| ad arborum corticem, frequens. 

318. 0. Ltyellii, Hook, et Tayl. ! Muse. Brit. p. 76. t. 22] 

Br. Europ. 1. c. p, 27. t. 16. ^ 

Hab. Zj in arboribus, rarius. P. occ. V. d^Ossau. P. c. J5.- 
de-Bifforre. 

319. O. diaphanum, Schrad. Spicil. FI. Germ, p, 69 ; Br 
Europ. l.c. t. 14; M. P. 251. 

Hab. Zo-i ad arbores jJrsecipue populos. 

.320. O. patens, Bruch in Brid. ; Br. Europ. ! /. c. p. 

Hab. Zi_inf. ad populorum truncos, rarissimum. P. occ. Pm 
J uran<fin. P. c. B.-de-Bigorre (Philippe 1). 

321. 0. stramineum, Hsch. ; Brid. Br. Univ. l.p, 78{>j Br 
Etirop. I I c. p. 28. t. 13 ; M. P. 252. ' 

Hab. Zo-a ad truncos, vulgatissimum. Oloron ; Cmferieh 
y. dfi Campan, 

** Var. 2, collo capsulse longioris sporangium ^uantc^ eiUit^B 
vegipula vix pilosa;^^ M. P. 268. — ad popuWum icwco 
in valle d^Ossau prope Louvie. ^ / 
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1 ate not certain that the aathora of * Bryd. Europ.’ would not 
refer thU to their 0, fastigiatum (/. c. t. 8) : the vaginula ia however 
al way a« slightly hairy. 

322. 0. pallenSy Bmch in Brid. Br. Univ. 1. p. 788; Br. 
Europ. /. c. p. 24. t. 13. 0. strarnmeum, var. 3. folus capsu- 

lisque tenerionbus, vaginula nuda, ciliis semper 16/^ M. P. 254. 

Hob, Zj P. occ. ad arbores campeatrea prope Louvie et Caute^ 
rets, 

823. O. speciosumf Nees in Sturm. Deut. FI. Crypt, hft. 16; 
Br. Enron, 1 /. c, p. 19. t. 9 ; M. P. 256. 

Hah. Zj ad frutices in sepibus, ransaimum. P. occ. Lais. P. c. 
ValUe d^Aure ; B.-de-Bigorre (Philippe !). 

824. 0. affine^ Schrad. Spied. FI. Germ. p. 67 ; Br. Europ. 
/. c.p. 17. t. 7; M. P.256. 

Hab. Zo-a ad arborura truncos. 

325. 0. tcnellum, Bruch in Brid. Br. Univ. 1. p. 786; Br. 
Europ. ! /. c. t. 6; M. P. 257. 

Hab. Zo-^i ad arborum truncoa. P. occ. St. Sever ; Pau. P. c. 
B,-de-Btgorre. 

Var. capsula eniersaj subclavata ; calyptra magna, capsulam 
totam obtegente, straminea. — Hab. prope St. Sever. 

326. 0. puwilum, Schwgr. Suppl. t. 50 ; Br. Europ. ! 1. c. 
p. 14. t. 5 ; M. P. 258. 

Hab. Z, inf. P. occ. et c. ad populos prope Pau et B.-de-Bigon'e. 

827. 0. rupestre, Schlcich.; Schwgr. Suppl. t. 53 ; Br. Europ. I 
/. c, p. 19. t. 9 ; M. P. 259. O. rupincula, Funck. ; Grev, I Scot. 
Cr. El. t. 106. 

Hab. Zi_a in saxis priesertim graniticis, frequens. Les Eaux 
tJhawks ; Pien^efitie ; V. du Lys, &c. In arborum cortice supra 
Cauterets. 

328. 0. umigerum, Myrin Cor. Flor. Upsal. p* 71 ; Br. Europ. I 
/. c. p. 29. t. 17 ; M. P. 260. 

Hab. Zj in arboribus et saxis graniticis prope Pierrette ct 
Cmtei'ets, socio Leskea nervosa : rarissime, 

329. 0. Sturmii, H. et H. Bot. Zeit. 1819, p. 89 ; Br. Europ. 
9. t. 2. 

Hob, P. or. 8t, Martin du Oanigou et in convalle d^Eynea 
(Montagne, I c.). 

830. 0. cupulatum, HoflFm. Deutsch. Flor. 2. p. 26; llr. 
i. c. t. 2 ; M. P. 261. 

' Hdb, Z| th calcu^is, hadd vUlj^tum. Les Eaux Bofines, 

&C4 
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331. O, obtusifoliuniy Schrad. Crypt. Germ. p. 14 ; Br. Europ. 
/. (7. p. 18. t. 1 ; M. P. 262. 

Hab. Zj inf. P. occ. et c. circa Pan et B.-de-Bigorre in populo- 
rum truncis. 

Tribus 27. Encalypte^t:, Bryol. Europ. 

62. EiicalyptOy Schreber. 

332. J5. stre])tocarpay Hedw. Sp. Muse. t. 10; Br. Europ. 
fasc. 4. p. 15. t. 7; M. P. 295. 

Hab. Z, in calce arcuato murorum ct ad terram calcaream in 
sylvis omnium Pyrenteorum, plerumque fertilis. ForSt de Lhieris; 
Les EaUiX Bonnes, &c. 

333. E. rhabdocarpa, Schwgr. Suppl. t. 17 ; Br. Europ. /. c. 
p. 13. t. 6; M. P. 296. 

Hab. Z3-.6 in rupibus schistosis, rarissime. P. occ. K de Com- 
hascou, lit ct in aumnio montium jugo loco Port de Cauterets. 
P. c. Lac Lehou. 

334. E. ciliata, Hedw. Sp. Muse. p. 61 ; Br. Europ. 1. c. p, 10. 
t. 3 ; M. P. 297. 

Hab. Zg in rupibus umbrosis, ad viarum latera, &c. passim. 

835. E. vulgaris^ Hedw. Sp. Muse. p. 60 ; Br, Europ. 1. c. 
p. 9. t. 2. 

Var, /3. gyinnostamay Br. Europ, — Hab. Zj in solo ealcareo 
propc Lcs katuv Chaudes, rarissime. 

Var. y. mutica, Brid. et Br. Europ. ; M. P. 298. — Hab. ad 
viariim latcra propc Gavarme. 

Var. €. Br, Europ. ( = JB. pili/era. Punk). — Hab. Forit de 
Transoubdt, socio Grirnmia aiwdontc (Philippe I). 

336. E. commutata, N. et II. Br. Germ. 2. 1 . 15 ; Br. Europ. ! 
1. c. p. 8. t. 1 ; M. P. 299. 

Hab. Z2_4 in terra denudata rupium. P. occ. Mt. Lizi. P. c. 
Gavarnie ; Lac Lehou ; Lac de SicuUjo. 

337. E. ? ligulata, Spruce in Musci Pyr. u. 831 : dense csespi- 
tosa; caule erector simplici dichotomove^ tenui^^^iVt; Coliis^ 
confertis^ e basi subcrccta patulo-subreflexU, UnearispatulatiB, 
obtusis, acute carinatis, margine inferiori recurvis, nervo paulo 
ante apicem evanido, areolationc prseter ad basin (ubi laiiori) mi- 
nutissima^ obscura. 

Hab. Zi 4up. in rupibus humidis prsesertim opbiticis^ locia 
bassire, Superbagneres et Gorge de Cauterets. 

Planta tota tenerrimai unc. longitudine. Cauli^ dense fbllMns 
et inter folia radiculis propriis pallidis teiiuiBsixiiiB ramo^s AexuOBti^ 
vestituB. Folia lurido-mfcBcentia* chlorophyllo destituta, tertninaHbtis^ 
pallido-viridlbuB chlorophyllosis exceptis, hie illic confertiora majoni 
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ftubooamixtaa, e baai ang^uata sensim et usque ad f folii latiora, longi- 
tudine tota = 4-5 latitudioem ubi latissimai apice ipso rotundato- 
obtusa, carinatap infeme complicata, supeme subexplanata ; cellula 
omnes suhparallelogrammcct parietibus crassLs, inferiores magn(B longi- 
tudine = '2 lat., superiorcs 4— Gies brcvtores suboequilaterac, 

3—4 marginalium crassiores et ex eo folia inferiora rufo-marginaiat 
superiora pallido-margmata. 

Tribus 28. HBDWioiACEiE, Bryol. Eorop. 

63. Hedwigia, Elirhart. 

388. H, imherbisy Smith, E. Bot. t. 2237 (sub Gymnostomo) ; 
M. P. 263. Hcdwigidium imbei'hey Br. Europ. p. 3. t. 1. 

Hab, Zj P. occ, ad saxa granitica propc Lamns. P. c. in ru- 
pibuB Bchistosis prope Pouzac et Gazos (Philippe !). 

389. H, ciliatay Hedw. Muse. Frond. 1. t. 40; Br. Europ. 
Hedwigitty p. 6. t. 1, 2 ; M. P. 264. 

Hab, Z |_4 m saxoais, ubique vulgata. Ptc du Midi vers 
2600 metres d'altitude*^ (Desmoulins). 

Ti'ibua 29. GRlMMIACEi^^, Bryol. Europ. 

64, Schistidiumy Bridel (ex parte). 

840. 5. apocarpurriy L. Sp. PI. p. 1579 (sub Bryo) ; Br. Europ. ! 
p. 7. t. 3, 4;M. P. 265. 

Hab. Zo ~5 in saxis, passim. 

341. S, confertumy Funk, Moos-Tasch. t. 12 (sub Grimmia ) ; 
Br. Europ. L c. p. 7. t. 2. S, apocarpum var. confertum, M. P. 
266. 

Hah. Zi -5 P, c. in rupibus humidiusculis graniticis et argil- 
laceo-schistosis. ValMe de Castelloubon. Port de B^nasque I 
(Amott !). B.’de-Bigorre ct Labasshc (Philippe I). 

? recurvifolium, Wils. m litt. ad 11. vS. 

Hub. Til gap. P. occ, in rupibus argillaceo-schistosiB vallis d^Ossau 
supra B6ost, sterile. 

This moss has been found in a barren state in several parts of 
Boland. It approaches very closely to S. apocarpum, yet it may be 
a ^^tula or a Didymodon. 

65. Coscinodon, Sprcngel. 

842. C. cribrosus, Hedw. Muse. Frond. 3. t. 31 (sub Grimmia ) ; 
M. P. 267. Coscinodon pulvinatus, Spreng. ; Br. Europ. Cosci- 
nodon (cum ic.). 

. Hob* Zi-s P. occ, i^^^rupibus schistaceis prope Pierrefitte. 
P. q. lociB similibus valhs Castelloubon loco Ics Scicries de Gazos, 
etiata in mftrtario murorum ad pagum Astd, ubi am. Philippe 
detexit. P. or. locis Belkgarde ct Concampa (Arnott I). 
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** Folia noununquam trinervia, i. e. plicis laferalibus e atrit<> 
duplici celliilaram constitatia/' M. P. L c. 

On the mountain (Superhagn>r€8) which rises at the back of the 
town of Bagn>r€s-de-Luchon, 1 gathered a Coscinodon, which diRbr^ 
considerably in the foliage from my specimens of C. cribrosus, but 
the fruit is too immature to afford any character. The leaves are 
smaller, erec/ at the base, then widely spteading, and finally incurved 
at the summit, strongly keeled, but quite destitute of plica: those of 
the perichatium remarkably large, three times the length of the stem- 
leaves. 

66. Grimmia, Ehrhart. 

Oba. The species of this genus are in the Pyrenees perhaps more 
conspicuous thou those of any other. G. orbicularis and crinitawerd 
observed only on calcareous formations, and the latter only on mortar 
in walls : both in exposed sunny situations'*', not rising to the region 
of coniferous trees. G. sulcata was noticed only on argillaceoufl 
schist. The only species which never descend into the woody re- 
gion are G. sulcata and atrata. The following species are subalpine 
or alpine : G. patens, elatior, funalis, spiralis, incurva, Doniana, al* 
pestris and ovata ; but nearly all of these are occasional^ seen below 
the coniferous region, or towards the upper limit of Z,. The fol- 
lowing species are characteristic of the lower mountains, naiUely 
G. leucophcBa on granite or schist, and G. orbicularis on limestone. 
The region of coniferous trees (Z^, Z^) is marked by the frequent 
occurrence of G. ovata, cornmuiata and elatior. 'I’he ^entially alpine 
species (above-mentioned) are too sparingly distributed to impart 
any peculiarity to the vegetation, 

848. G. anodon, Br. Europ. Gh'immia, p. 8. t. 1. 

Hah. P. c. V. du Lys in saxis gi’auiticis ; in rupibua inica- 
ceo-schistosis sylvm Transoubdt supra Oubat (Philippe!). 

344. G. crimta, Brid. Munt. p. 32; Br. Europ. ! /. c. p. 10. i.2;. 
M. P. 268. 

Hab. Zo — 1 P. occ. in niiiri.s prope Pau. P. c. ad casarum mu* 
roe in pago Pouzac prope B.-d^^-Bigorre 1 (Philippe I). 1 

Specimens communicated by Dr. Arnott from Moptpellier have the 
perichsetial leaves alone piliferous, even the terminal on^of ibeist^ 
rile branches being muticous. In this character it precisely agrees 
with G. plagiopodia, Hedw. ; yet the calyptra is dimidiate, no^ mitri- 
form as in that species. ' ^ 

345. G. pulvinaiaf L. Sp. PL p, 1586 (sub Bryo) : ft:, ftirop. 

/. c.jp. 12. t. 4; M. P.269. \ - . . 

Had. Zo-i in muris rupibusque umbrosioribus. 

,(^11146. G. orbicvlaris, B. et S. ! Br. JSfjirop. c. p. 13. U B >^41- 

• In the Eastern I^reneos, Di. Arnott observed walls covered on tlie 
MoiUh side with Q, orbicularis, ami on the north side with 0. puMnatu. 
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" son I in E. Bot. SuppL t. 2888 ; M. P. 270. O. africana, Ar- 
nott I Disp. Meth. p. 21 ; Duby, Bot. Gall. p. 574. 

Hab. Z(^i in miiris rupibusque calcareis apricis circa Pau et 
B.-de-Bigorre, Pyrenieii Orientales (Arnott !). Circa Burdiga- 
lam (Grateloup I). 

347. G, spiralis, H.etT. in Drumm. Muse. Scot. v. 2. n. 29; 
Grev. ! Scot. Cr. FI. t. 203; Br. Europ. /. c. p. 14. t. 7; M. P. 271. 

Hab, Za_^ P. occ. in saxis graniticis circa Cauterets, locis Mf, 
Lize, Source de la liaillhre ct Lac de Gauhe, pulchernme I P. c. 
Lac Lehou (Philippe !). P. or. V, d^Eyues (Amott !). 

348. G. iorta, H. et Nces, Br. Germ. 2. t. 22. C. torquata, 
Hook. ; Grev. 1 Scot. Cr. FI. t. 199. G. spiralis var. iorta, 
M. P.272. 

Hah, Za — 3 in rupibus udmsculis. P. occ. secua rivuli Gavede 
Marcadaou ripaa^ socio Zygodonte Mougeotxi, P. c. Lac de 
culejo, 

Zygadon species vult cel. Schiinper. 

, 349. G. incurva, Schwgr. Suppl. 1. § 1. p. 9; § 2. t. 97. 

« G. irichophylla;' M. P. 273. 

Hab. Zi — 9 P. occ. in saxis graniticis vallis Combascou, ut ct 
prope Pierrejitie. 

350. O. trichopkylla, Grev. Scot. Cr. FI. t. 100; Br. Europ. 
Grimmia, p. 16. t. 9. 

Hab. P. or. ad SL Antoine de Galamus in montibus Corbariis 
(Montague^ /. c.). 

361. G.fanalis, Schwgr. Suppl. 1. § 1. p. 160. t. 37 (sub 7H-r 
chostomo) ; Br. Europ. Grimmia, p. 17. t. 11. 

Hab, Zi ,up. P- c. in nipibus argillaceo-schistosis, locis Lahas- 
rtrtf et V. de Castelloubon. 

862. G. elatior, B. et S. ! Br. Europ. /. c. p. 17. 1. 10; MtP. 
274. 

Hab. Zj.^8 in saxis graniticis secus rivulos Pyrcnfleonmi toto- 
rum; sed nuaquam copiosa. Cauterets, Penticosa. Ruisseau 
d^Ardalos, See. Mont Louis et Seo d^Urgel (Arnott !). lu summo 
monte Canigou (Montagne I). 

8SS- G. patens, Dicks. Crypt, fasc. 2. p. 6 (sub Bryo) ; Br. 
Europ. c. p. 18. t. 10 bts. 

^ JlfSb. ad hipes madidas regionum sylvaticarum alpinarum- 
que. Pont iEspagne. Port de Cauterets, Sec. 

864. G. f^mmutata, Hueben. Muse. Germ. p. 186 ; Br. Europ. ! 
U y. pi 26. it. 19; M. P; JlSfe. Dicranum ooale, Hedw. Sp. Muse, 
p. 140. • 
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Hoht — B in rupibus graniticiH secua rivuloa. Oave JPOssaUe 
Pont d^Espagne. Penticosa. Mont Louis (Arnott I). 

865. G, leucophtBa, Grev. I Act. Soc. Wern. 4. t. 0; Br. Europ. 
Z.r. p. 23. t. 20;M. P. 277. 

Hab, Zj m saxis graniticis schistosisqiie montium humilioruin, 
frecjuens. Cauierets, B.-de-Higorre, Seo d^Urgel{hinQii\). In 
tepidariia Vemet les bams (Montagnc I). • 

366. G. ovata, W. ct M. Iter Suec. t. 2 ; Br. Europ. I /. <?• 
p. 21. t. 17; M.P. 278. 

Hab. Z| Bup.-s in saxia graniticia Pyrenaeorum totorum sylvati- 
corum. 

Var. S. cylindrical Br. Europ. /. c. t. 18; M. P. 279. G. cy- 
lindrical Br. Germ. Hab. ad lacua Seculejo ripas. 

857. G. Doniana, Smith, FI. Brit. p. 1198; H. et T. I Muse. 
Brit. p. 72. t. 13 ; M. P. 280. G. obtusa, Schwgr. ; Br. Europ. 
/. c. p. 20. t. 13. 

Hab, Za_» P. c. in saxia graniticia vallis Castelloubon, loco les 
Setertes de Gnzos) Vallon du Peyrosse (Philippe !) ; Mt. Mala*' 
delta (DeC. in FI. Franyaise). 

Var. cui'vulay M. P. 281. Grimmia curvula, Br. Europ, /. c. 
p. 11. t. 3. Hab, V, de Castelloubun, cum forma normali ; Gorye 
de Labassh'e) Port de Benasyue (Arnott !). 

** Pediccllus in statu ctiam normali curvulus est M. P. /. c. 

358. G. a^efi^m,Schleich. PI. cxsic. Ilelvet. ; Br. Europ. I L c. 
p. 27. t. 16; M.P. 282. 

Hab. Z3 P. occ. circa Cauterets, in aaxis graniticia ad marginem 
lacus Lac de Gaube dicti, etiam in monte LizS et accus ripas 
Gave de Marcadaou. P. c. dernhe le Pic Montaigu b, c6ti de 
Gazos (Philippe !). P. or. Mt. Canigou (Arnott I). 

369. G. sulcata y Sautcr, Br. Europ. I /. c, p. 27. 1. 16 ; M. P. 
283. 

Hab. Z4 in rupibus udis argillaceo-schistoaia lo(}o Port de Bi^ 
nasque. In summis Pyrenaeis sine loco dcsignato (Endreaa in 
Br. Europ.). 

Folia in parte superiore e scrie duplici triplicivo oallulartim 
^nstituta. b 

360. G. atratOj Miclich. Bot. Zeit. 1819, p. ; Br.v Eurpp. I 
/.c. p. 80. t. 24; M.P. 284. r, 

Hab^ Z4 P. c. in rupium schistosarum fissuris ad marjrinem 
lacus diet. Lac Lehou ; Pic de la t) • Pdtt ae'Bd*- 

nasque (Arnott !). P. or. Pic de (Arnott I). 
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67. Raecmitrium, Bridel. 

861. R. fasciculare, Schrad. Spicil. FI. Germ. p. 61 (sub 7Vi- 
chostomo) ; Br. Europ. Racomitriunif p. 8 . t. 4; M. P. 286. 

Hah, Zfl _3 in rupibus udia regionis arborum conifer., frcqucns. 
Punt iVEspagne, V. dt Lesponne, &c. 

362. R. lanuginostiniy Ilcdw. Muse. Frond. 3. p. 3. t. 2 (aub 
TVichostomo) \ Br. Europ. I, c, p. 11 . t. 6 . 

Hob, Zi^ per Pyrenspos, fere semper sterile, fertile tamen 
juxta /es Eaux Bonnes legit am. South by. 

According to the ' Bryologia Europeea ’ this species is never fertile 
in the plains, but in England I have gathered well-fruited specimens 
on moors in the vole of York, at an elevation of not more than 50 
feet above the sea. 

863. R, canescens, Iledw. Muse. Frond. 3. t. 3 (sub Tricho^ 
Homo) ; Br. Europ, I, c, p. 12. t. 7 ; M. P. 286. 

Hah, Zi_a in sylvis teriestre ct rupestre, baud raro fertile. 

364. R, svdeticum, Funk. Crypt, n. 670 (sub Trichost.) ; Br. 
Europ. ! 1. c. p. 7. t. 1 ; M. P. 287. Trichosfomum microcarpon, 
Hedw. ; H. et T. I Muse. Brit. p. 107. t. 19. 

Hab, Z 2-4 in rupibus graniticis scbistosisque humidiusculis. 
P. c. V, de Castelloubon \ Ruisseau d^Ardalos\ Route du Lac 
Lehou (Dufour I) ; Base du Pic du Midi (Philippe !). P. or. Cam- 
bridazes (Arnott !). 

Var. minus, habitu GrimmuE ovatce \ foliis plerumquc muticia; 
dentibus peristomit 16 subintegris bifidtsve, nunquatn usque ad 
basin partitis. Hab, in loco alpmo Port de Bimsque dicto. 

The teeth of the peristome are united at the base into a membrane 
rising above the mouth of the capsule, by which this variety is di- 
stinguished from Grimmia ovata. llie basal cellules of tbe leaf have 
three or four marked indentations on each side, and the margins are 
slightly incrassoted upwards. 

866 . JR. heterostichuniy Iledw. Muse. Frond. 2 . t. 25 (sub 
Trichostomo) ; Br. Europ. I, c, p. 9. t. 2 bts et 3 ^ M. P. 288. 

Zi .up.-s in 6 i»is rupibusque, vulgatissimutiM^ 

866 - Rm protensum, Al. Braun ; Br. Europ. L c. p. 6 , t. Drypt. 
2; M. P. 289. Dicranum aciculare 7 , Turn.! Muse. Hibern. 
p. 67. 

in rupibas adis secus rivulos. P. occ. Mte. Verte. 
P. c. Labassire; V. de Caslelloulmn ; For4t de TVansotAdt. 

• a aeicuktre, Muse. Frond. 3. t. 38 (sub Dicrano ) ; 
Br. Sttr^. I, e. p. 6> t.. 1 ; M. P. 390. 

Hab. Z, in saxis rivulorum, frequens. 
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Tribus 30. RiPARiACEiC, Bryol. Europ- 
68. Cinclidotita, Pal. Beauv. 

368. C. ripariuSy W, et M. Bot. T. p. 120 (sub THchostomo ) ; 
Br. Europ. ! CinclidotuSy p. 10. t. 2 ; M. P. 291." 

Hab. Z,_a P- occ. et c. [forma typica) in rivulo GaveJPOssau 
dicto prope Gabas. 

Var. /9. terrestris, Br. Europ. ! 1. c. p. 11. t. 2; M. P. 292. — 
/fab. ad saxa arborumque radices prope Narcastet et Juranqon, 
Montgaillardy secus ripas fl. Adour (Philippe !). 

869. C. fontinaloideSy Hcdw. Muse. Frond. 8. t. 14 (sub TW- 
chostumo) ; Br. Europ. 1. c, p. . t. 3 ; M. P. 293. 

Hab. Zi_a in saxis demcrsis rivulorum. 

370. C. aquaticusy Ilcdw. Muse. Frond. 3. 1 . 11 [miiHedmgia ) ; 
Br. Europ. ! /. c. p. 8. t. 1 ; M. P. 294. 

Hab. Zj P. c. prope B.-de-BigorrCy in flum. Adour ut et in 
rivulo juxta monasterium Aferfous, saxis demersis adheerens: planta 
(J sola. Riviire du IHrault, Vaucluse (Arnott I). 

Tribus 31. FoNTiNALEiB, Bryol. Europ. 

69. Fontinalisy Dillcnius, Linnseus. 

371. F. antipyreticay L. Sp. PI. p. 1.571 ; Br. Europ. Fonti- 

nalisy t. 2. 

Hab. Z, in aquis fluentibus Pyreoseorum, baud vulgaris. 
P. occ. prope les Eaux Bonnes (Dufour !) etiam juxta pagum 
BStharam pulchre fructiferum (Grateloup !). 

Tribus 32. FissidentbaS; Bryol. Europ. 

♦ 70. Fissidcjis, Hedwig. 

372. F. grandifronsy Brid. Suppl. Muse. 1. jp. 170 (1806); 
Br. Europ. fasc. 17, Fissidensyp. 11. t. 6 ; M. r. 311. Dicra- 
num adiantoides atrovirens, DeCand. FK Fr. Z). palmiformCy 
Ramond, Pyr. ined. (1816). 

Hab. ^r totos Pyrenseos in rupibus tophaceis irroratis, prse- 
cipue secus cataractas : semper sterilciu vidi. Prope 
BigoTT€y in vallecula Elysie Cottin dicta, floribiii masculia detex- 
erunt Philippe et R. S. 

Flores masculi medio caule positi, in foUorum dupUcatura nidu* 
lantes, raro proxime sequentes foliis cauUnis autem 2-3 inanibus 
inter singula folia florigera, iis F. adiantoidis similes, 

Foiid floralia propria 2->3^ovata, conoat^ dorso baud alata spice < 
tamen laminula parva (= f folii) instruotK. Antheridia 4«9, oblopgo^j; 
cjlindrioa, parapbysibus destituta. 
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373. P, adiantoides, X. PI. p. 1588 (sub Hypno ) ; Br. 
Europ. /. c, p. 10. t. 5 ; M. r. 312. 

Hab. Z |_3 in scaturiginosis pratisque humiclisj frequens. 

374. F. taxifoliuSi L. Sp. PI. p. 1587 (sub Hypno) ; Br. Europ. 
/.c. p. 9. t. 4; M. P.313. 

Ifab. Zo-i in sylvaticis, terrestris. 

376, F. omundioides, Hedw. Sp. Muse. t. 40 ; Bi\ Europ. /, e. 
p. 8. t. 8;M.P.314. 

Hab, Z^ P. c. Ill sa.’ds irroratia cataiactae diet. Cascade du Ccevx, 

876. F. meurvusy Schwgr. Suppl. t. 49 ; Br. Europ. ! L c, p. 6. 
t. 1 ; M. P. 315. 

Hab, Zj ,nf. P. c. in terra arenosa. P. occ. prope Gelos, P. c. 
prope B.-de-Btgorre, 

Along v^ith the usual state of the species at 061os grows a delicate 
form which 1 am undecided whether or not to regard as a distinct 
species. It has the calyptra conico- subulate, quite entire, barely 
sheathing the operculum. The antheridia are enclosed in a bud spring- 
ing from the base of the stem, precisely as in F. taxi/olius : 1 have 
not seen one terminating a branch, as in F. incurvus. 

377, F. fontanuSy Schiinper; M. P. 316. F. incurvus var. 
fontanus, Br. Europ. i c, t. 1. f. yS. 1. 

Hob, Zi ad saxa emersa rivuli Adour de Lesponne prope B.^de- 
Bigorre. 

378, F. bryoides, Hedw. Muse. Frond. 3. t. 29; Br. Europ. 
1. c. t.2;M. P. 317. 

Hob, Zq^i ad terram arenosam ct argillaceo-arenosam. 

Var. rivtdaris, foliis 12-20 jugis^ elongatisy limbo valde incras- 
sato circumductis, capsula plerumqne horizon tali M. P. 318.— 
Hab, B.-de-Bigorre in lapidibus nvuli supra fontem la fontaine 
ferrugineuse dictum. — An spcciea propria ? (F. PyrenailuSy mat.) 

/ 71. ConomifrtMm, Montague. 

379* JuUanumy Savi, Poll. FI. Veron. 3. p. 886 (sub Fon^ 
Hnali) ; Mont, in Ann. des Sc. nat. tom. 8. p. 250. t. 4. Octo^ 
dicoPiOs JvimHum, Brid. Br. Umv. 2. p. 678; Br. Europ. fasc. 17 
(cum icouq), 

. Hak* Zo P* (W. JDax^ in foutibua tepidis (Dufour 1 Gratcloup !). 

Tribus 33. LEUCOBRYACEiS, C. Muell. Syn. Muse. 

• « M 7^* L^ucobryimiy Hampc in Linnsea, 13. p. 42. 

SBO.i £. glaucuntf Lr Sp. PI. p. 1582 (sub Bryo) ; C. M. Sjrn. 
Must* Dkranum ajbmcumy Hedw. ; Scbwgr. Suppl. t. 

M.P.»04. 

Hob. Zfk^i in sylvis Pyrenaeorum humiliorum ut et Agri 
Ann. ^ Mag. N, Histl Ser. 2. VoL iii. 32 
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Syrtici, truncoa Castaneatam decurtatamm carioaoa pulcherdmc 
veatiena. 

Nothing can exceed the beauty of this moss when in a state of 
luxuriant fructihcatioDi aa it is seen in the forests at the foot of the 
French Pyrenees. There it spreads over fallen timber and the de- 
caying trunks of polled chcatnut-trees, and the ri^, ^p- 

aules. each half-enveloped in ita silvery calyptra* stndlUiiWffiilg and 
snowy tufts as with so many gems, llie itihetcthra Of its' leaves is 
very remarkable and appears not to have been well understood by 
bryologists. I consider the leave^to be as truly nerved as those of 
Dicranum longifolium^ Campy lopue jp^gilis^ e. a., where the existence 
of a nerve is now generally admitted. The nerve, in fact, occupies 
nearly the whole of the leaf, with the exception of a narrow limb on 
each side, of one cellule in thickness and 10 or 12 ceUules in breadth 
near the bnae, which disappears about half-way up the leaf) or a‘ 
little beyond where the margins begin to be strongly indexed : this 
is quite analogous to what is observed in the species just referred to. 
[See Plate I., where figures 1 and 2 represent transverse sections 
of the leaf, the former made near the apex and the latter near the 
base ; a b the nerve, a a and h b the )imb on each side : magnified 
about 240 times.] The nerve consists of only two layers of cellules, 
towards the apex, and on the axis down to the very base ; but in its 
lower half one or two additional layers are imposed on both the up- 
per and under surfaces, the greatest thickness being about midway 
between the axis and the limb on each side (fig. 2), in consequence 
of which the leaf is usually somewhat channeled on the back towards 
the base. The cellules composing the nerve are elongated prisms, 
quadrangular on the longitudinal and 5-7-gonalon the transverse 
section. Their internal walls exhibit large circular perforations (see 
figs.)* one in each end and 1-3 in each side of every cellule. I have 
been unable to detect any openings whatever in the external walls of 
those cellules which constitute the upper and under surfaces of the 
lierte *, the foramina, which appear in great numbers on regarding a 
leaf with a tolerably high power, being proved, by accurately adjust- 
ing the lens, and especially by cutting various sections of the leaf, 
to belong, not to the extemed surface^ but to the walls separating 
contiguous cellules ; so that, while there is ample provision for a free 
communication between the cellules of the nerve, there is none whatever 
for their communicating with the external medium, or at least none 
but what exists in all cellular tissue, which ie at variance with what 
we observe in the genus Sphagnum, to which Leucobryum it often 
(and not inaptly) compared, as to its mode of growth and general 
aspect*. In the ceUules of the limb 1 have been unablq to. detect 
either external or internal perforations. A transverse section is seen 
to be traversed by a tolerably regular medial line, which indicates 
the junction of the two principal layers of ceHoles, and is marked by 

* It is worthy of remark, that the cellules of some Sphagna, e. g« wnhjr 
folium, communicate laterally with each other by means ^ poret 0^ 
Jacent walla. 
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m fieries of lozenge^shaped openings at the cellular angles, lliese 
openings are the sections of slend^ chlorophyllosc cellules, running in 
lines from the base to the apex of the leaf, and having no communica- 
tion by pores with the perforated tissue in which they arc interposed. 
[See fig. 3. which represents part of a longitudinal section through 
one of these senes of chlorophyilose cellules, magnified about 600 
times.] These at once suggest the slender vermiform cellules simi- 
larly interposed in the prosenchymatoua tissue of the Sphagna, of 
which the office is precisely the same, namely to contain the grains 
of chlorophyll*. 

Tribus 34. Sphaunack^, C. Mueller. 

73. Sphagnum, Dilletiius. 

381. S.acuiifohuniy Ehrh. Crypt, exsicc. n. 72; Schwgr. Suppl. 
t. 6 ; M. P. 325. 

Hab, Z, P, c. in rupibus huinidis vallis Lesponne et scciis lacum 
SicuUjo. 

882. S, cuspidatum, Ehrh. Crypt. 251 ; Schwgr. Suppl. t. 6. 

Hob, Zq P. occ. in turfosis prope Dax (Gratcloup !). 

383. S, squarrosum, W. ct M. It. Suec. t. 2. f. 1 ; Schwgr. 
Suppl. t. 4; M, P.326. 

Hob, Zg^a P, OCC. et c, in rupibus humidis, locis Lesponne, 
Labasshre et Mt. Crabioules, 

384. S, cymbifolium, Ehrh. Hann. Mag. 1780, p. 235 ; M. P. 
827. S. obtusifolium, Ehrh. ; H. et T. Muse. Bnt. p. 13. t. 4. 

Hah, Z(H.i P- c. m rupibus humidis faueis Gorge de Labasshre 
dictse., P. occ. in palude turfaceo montis Goursi. Nusquam alias 
in montibus Pyrenseis mihi notum ! In turfosis Agri Syrtici 
(Gratcloup !). 

8^. S, compactum, Brid.> Suppl. Muse. 1. p. 18; Schwgr. 
Suppl, t. 3 ; M. P. 328. 

/foA, Zq P. occ. m Agro Syrtico, loco Landes de Mugriet, 
copiose, 

Tribus 85. Andrejeacba, C. Mueller. 

. , 74. Andreaeay Ehrhart. 

886. A, Rothii, W. et M. Cr. Gterm. p. 886. t. 11 ; Schwgr. 
Suppl. t. 106; M. P.829. 

Hob. Zj — 4 P* c. in rupibus graniticis juxta lacum SicuUjo, 
necnou in valle CasteUoubon ; in rupibus micaceis ad marginem 
hicud Lehm (Philippe I). 

* Since this account was drawn up, Leucobryum glaucum has appeared 
fU the * Biyolo^a Europesa ’ under the name of Ohcophorut glducui, and a 
description is mven of Ite structure difiering 1 believe in some slight parti- 
culars from what it here stated. 


QO* 
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Fiorescentia monoica: flores faminei constanter trigyni; flares 
masculi polyandri, paraphysibus claviformibus praediti. Folia io di* 
ipidio superiori plenimque (in varietate Grimaulana praecipue) e 
seriebus cellularum duabus conflata. 

M. Philippe’s specimens have the teripinal letives distinctly re- 
pando-dentate, and thinner than in the ordinary form of the species. 

387. A. rupestris, L. Sp. PI. p. 1601 (sub Jumjtrmannxf ^) ; 
Hedw. Sp. Muse. t. 7 ; M. P. 330. 

Hah. ^ 2 — 1 P* c. cum priore ; etiam in rupibus diet. Chaos prope 
Gavamie. 

Fiorescentia monoica : ftores fotminei di4rigyni ; flores mascuU 
tetrandri. paraphysibus carentes, nonnun quam in planta propria 
pseudo-alares. 

Ordo HEPATICiE. 

Tribua 1. Junoermanniejs, Nees ab E. 

Hcmicycliim 1. Foliosce. 

Subtribua 1. Gymnomitria, N. ab E. 

1 . Gymnomitriunif N. ab E. 

1. G. concinnatuM, Lightf. FI. Scot. 2. p. 786 (sub Junger- 
mannia) ', Gottsche, Lindbg. etNees, Syn, Hepat. p. 3 ; H. P. 1. 

Hab, Z 2-.4 in rupibus humidis P. occ. et c., locis Pont d* 
Espagne et Port de Beiiasque. 

2 , Sarcoscyphus, Corda. 

2. S. adustus, N. ab E. Europ. Leberm. 1. p. 120 (sub Gymno- 
mitrio) ; Syn. Hep. p, 4. 

Hah. Z, P. c. ad saxain monticulo Olivet prope B.-de^Bigorrey 
socio 5. hunckii. 

The habit of this species, the difficulty with which it is distin^ 
guished from small forms of Funckii, and above all the structure 
of the perianth, demand that it should be removed to the genus 6*or- 
coscyphus, 1 find in all cases a true perianth present, the origin of 
which is derived from the union of two leaves quite concealed by the 
pericheetial leaves, with which it is concrete for nearly half its length : 
it is pale and of very delicate texture (cellul^ three times as &ge 
as those of the perichsetium), erose and inflexed at the summit and 
sometimes 2- lipped. The perianth of S. Funckii is formed 00 tbo 
same type. In some true Gymnomitria (e. g. G. cottcinnaiunt) ^ ob- 
serve within the perichsetium two leaves (rarely only one) which arfi 
much shorter, wider and more tender than the perichaetial leaves, 00^ 
unequally trifid with toothed segments ; but these are neither 
with each other nor concrete with the perichsetium, hence they can- 
not be called a perianth, although obviously supplying the place of 
one. Still it would perhaps be more lo^cal to consider Qymmmd* 
Jrium as only a section or subgenus of Sarcdscyphus, I am happy 
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to add that Dr. Gottiche quite concurs with me in the removal of 
Oymnomitrium adustum to Sarcoscyphus. 

3, S. Funckii, W. et M. Bot. p. 423 (sub Jungermamtd) ; Syn# 
Hep. P. 8j H. P.^3. 

Hah. Zo_i locis uinbrosls ad terrain saxaque. P. occ. St. Sever} 
Juranqon ; Val de J^ret. P. c. Baynires-de-Bigorre ; Vallde du 
Lye. 

4. S. e^nargiiiatus, Ehrh. Beitr. 3. p. 80 (sub Jungermannia ) ; 
H. P. 2 ; Hook. Br. Jung. t. 27. Sarcoscyphus Ehr/tarti, Syn. 
Hep. p. 7. 

Hah. Zo ^5 ad rupes humidas Pyrenseorum totorura ; ad terrain 
in sylvis Agri Syrtici. 

3. Ahcularia, Corda. 

Obs, The two European species of this genus are both found in 
the Pyrenees, where A. compressa attains its southernmost recorded 
limit. 

6. A. compressa i Hook. Brit. Jung. t. 68 (sub Jung.)} Syn. 
Hep. p. 12 ; H. P. 4. 

Hah. Zj P. occ. locia scaturiginosis faucis Gorge de Cauterets 
dictm. 

6. A. scalaris, Schrad.; Hook, Br. Jung. t.61 (sub Jung.) ; Syn. 
Hen. p. 10; H. P. 6. 

Hab. Zq-j in rupibua, ad terram, &c., a planitie usque ad sum- 
mos Pyrencoos ascendens. 

4, Southbya, nov. gen.* 

Char, essent. Periantbium terininale^ involucro eniersum, cum 
eodem ab inferiori parte concretum^ primitus cylindricum dein a 
lateribus subcompressum, brevitcr bilabiatum, labiis subconniven- 
tibuB^ baud plicatum suturis tamen duabus, altera ventrali altera 
doraali^ uotatum. 

Genus inter Aliculariam et Jungermannias integrif olios medium 
locum tenens. 

7. Southbya tophacea. {Jungerm. tophacea nobis in Hep. Pyren. 
n*23.) 

Hah. Ziinf. in imis Pyreuaeis occidentalibusj supra pages /u- 
ranqon et Oilos in rupibus topba obtectis, csespites fVeisia verti- 
cillaia marcidos baud rare vestiens ; immo ad muros subhumidoa 
iu ipsa urbe Pau. £ Lusitania sine nomine missa in berbario 
be^ti Taylor nuperius vidi. 

s To no one cun I with more proprUty dedicate a new geiiui of Pyreneaitt 
Ctyptegamia than to Dr. Southby, my companion in ao many idterestbig 
aneunlona in thote mountains, and a gentleman accomplished in almost 
fvery branch of natural history. 
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PlantiB pusille, tenerrims, unc. longae, cseepitom, n^Atrioe 
arete adfixee, instar Jg, hicrenatiB suaveolentes. Caulis eimple^f imr 
rius furcQtus, e perianthii basi innovationes 1 vel 2 ante oapsulce 
^turationem involucro inclusas semper proferens, prostrata, apice fertili 
tamcn assurgcDs,. longis radiculis pallidis radioans. Folia pallide 
viridia, in/eriora semiverticaliter aflfixa, subopposita, angulis dorsali- 
bus subcontiguis nonnunquam connatis. reHexo-patula. ovnta vel 
ovali-oblonga. apice rotundata, iutegcrrima ; superiora verticalia. 
plerumque conferta, basi dorsali per paria cor^uncta, apice margine- 
que ventrali solis redexa, rare apice rctusa. obtuse emarginata vel 
aagulato-repauda ; involucralia caulinis superioribus slmillima. paulo 
majora. apice eroso-denticulata, cum perianthio ad basin concreta. 
Amphigaatrium involucrale. ovato-lanceolatum, obtusum, nonnun- 
quam adest ; caeterum caulis omnino examphigastriata est. Perian^ 
thium terminale involucrum subiequans (in plantis minoribuB densi- 
foliis nonnunquam involucrum vix sequat. in elatioribus autem spar- 
sifoliia involucrum plus nunus superat). e foliis duobus plus minus 
alte connatis condatum et ex eo compressum bilabiatumque. labiiB 
BubconniventibuB. post capsulse emissionem baud raro coUapsis. ore 
tametsi apertum, eroso-denticulatum rarius subincisum. Textura 
foliorum ct perianthii est laxa. subpellucens. e ceUubs majoribus in 
reti typice scxangularibus. limitibus angustis. intercalaribus nuUiSt 
granis chlorophyllicis magnis baud numerosis. Calyptra obovata. 
pallida, membranacea. Capsala fusca. subglobosa. tenera. laxe areo* 
lata, ad basin usque 4-valva aut, valvula una alterave bidda, 5-6-valva» 
pedicello pallido exserta. Semina grandiuscula. globosa. granulosa. 
Ehterea torti, bispiri, apicibus subobtusi. ' 

Floresccntia dioica videtur. Plants masculcs feemineis tenuiores, 
tota fere longitudine staminiferse. Folia perigonialia minora, semper 
per paria counata, bjisi ventricosa, apice patula. stamina singula bi- 
nave brevi-pedicellata circumscissim rumpentia in axillis foventia. 

Tab. Ill Fig. \, planter nat, magn, ; fig. 2, aurculua sterilis a dorao 
visua ; fig. 3, planta fertilis a latere visa ; fig. 4. apex plants maac . ; 
fig. 5, Jolia in/eriora ; fig. 6, folia superiora ^ fig. 7, apex folii ; 
fig. 8, perianthium cum involucro a dorso viaum ; fig. 9, perianthkm 
(effxtum et collapaum) a latere, cum folio involucrali arete retrofiexo : 
omnia aucta, 

Ohs, A first glance at this pretty species reminds one of Alicuiaria 
acalaria, but important didPerences are disclosed on a nearer exami- 
nation; still, an extensive comparison of Gq)parently cognate ^ormb 
has convinced me that the Alicularim are in truth its closest alliee. 
If a perianth of Southbya and one of Alicuiaria acalaria be vextioally 
divided^ and laid side by side, the relationship will be clearly ob* 
vious : the involucre is alike in both, and in both is it concrete 
low with the perianth, which also is formed ou jthq same typo 
each. Could we now suppose the perianth of A. acalaria to bc^ 
little elongated, or that of Southbya to be a little abbreviated! the 
sole important didference would vanish. In reality, small founa .qf 
Sduihbya have the perianth sometimes barely visible beyond tbd"ih- 
volucre. 
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Th^re is also a section of Jungemiannia, consiiting entirely of 
exotic species, which approaches Southhya, though more remotely. 
The type of this section is Jg. turgescens, Tayl. et Hook. fil. in Crypt. 
Antarctica, p. 38, t. 64, which has the pei'iantk slightly compressed 
laterally and trunedte, hut quite discrete from the involucre. The habit 
too is widely different, the stems beinfumuch divided, scarcely radicu- 
lose, the leaves very concave, with a minute guttulate areolation (the 
cellules round, sejiurcated by wide interstices), and there are bifid 
stipules present. Alicularia strongylophylla, Eorund. 1. c. p. 34, t. 62, 
has the perianth exactly as in Jg. turgescens, quite free and sometimes 
twice as long as the involucre ; the chief differences being the less con- 
cave leaves and the wider oieolation (yet still equally guttulate) : it 
is therefore not an Alicularia, and with Jg. turgescens might well 
constitute a new genus, of which other species are probably Jg- eequata 
and kumilis of the same authors. Possibly their Alicularia occlusa 
and the Jungermannia Liebmanniana of Lindenberg and Gottsche may 
go into the same genus, but of these 1 have not seen specimens, 
llieae species seem all intermediate between Southhya and the true 
Jungermannite, which they approach through Jg. Taylorl and its 
allies. 

On another side, Southhya has some affinity with a small group, 
of which Jungermannia hyalina is the European representative ; but 
these differ from it in the red radicles, and in the perianth being con- 
tracted and numerously plicate towards the mouth. 

[To be continued.] 


XLl£. Algce Orientates . — Descriptions of new Species belonging 
to the genus Sargassum. By R. K. Greville, LL.D. &c.* 

[Continued from p. 257.] 

[With a Plate.] 

At the moment when I have brought these 'descriptions of Sar- 
gwa to a close, I hftve learned that the 4rst volume of the ' Ge- 
nera et Species Alganim ^ by the younger Agardh, has appeared. 
This I was, of course, unprepared for, having never, in fact, even 
seen the work advertised. I would gladly have deferred bring- 
ing foriyard my present series of papers until I could have had the 
benefit of consulting that w6rk, but it is now too late, and some 
confusion in nomenclature will be the probable result. It will be 
remembered that in commencing these descriptionsj stated, that 
with few exceptions the subjects had been transmitted to me by 
•my friend Dr. Wight for publication in the second volume 'of 
the ^Prod. FI. Ind. Orientalis,^ and that the interruption which 
had occurred in the continuation of that undertaking had in- 
d^lO^ mt, afrer retaining my notes and drawings for many yeara> 

Read before the Botanical Society of Edinburgh, April 12, 1849. 
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to publish thpdl in a modified form through the medium of the 
Botanical Society. is quite possible that during such an in- 
terval of time the author of the ^Genera et Species Algarum^ 
may have received from other travellers some of the species dis- 
covered by Dr. Wight, in which case there will inevitably be a 
collision of names; and ’i|thbugh ray manuscript hat^eeif 
lying by me for a long perbd, M. Agardh will l)ave the unques- 
tionable right which priority of publication confers. Where, 
however, wfe may have unfortunately described under different 
nan^s the same plant, I may be allowed to hope that the figures 
which I have given will assist in removing the confusion. 

19. Sargassum gracile (nob.); cnule terctiusculo. filiformi; foliis 
lincaribus, utrinque attenuatis, remote subdenticulatis, uniuervi- 
bu8 ; vesiculis parvis, subsphaericis, muticis, petiolatis, petiolis 
plania, dilatatis ; reccptaculis ramosis, axillarihus, lineari cuneatis, 
ad apicem compressis. acute ct grosse dentatis. 

Hah. m mari PeninsuUe Indiae Oricntalis ; Wight. 

Root I have not seen. Plants as far as I can judge from thi> 
mutilated specimens before me, 2 or 3 feet in length or more. Stem 
cylindraceous, filiform, giving off numerous spreading branches 
at intervals of about one inch, and which are 6 inches to a foot 
or more long. These branches are clothed with others several 
inches in length, produced at shorter intervals, on which are 
situated the fruit-bearing ramuli. Leaves an inch long or more, 
about a line broad, linear, acuminate, almost entire, or remotely 
denticulate, furnished with a nerve and pores, and attenuated 
below into a very slender petiole. Vesicles about a line in dia- 
meter, subspherical, sometimes slightly pyriform, destitute of 
apiculus, supported on flat, foliaceous, dilated stalks, 1-1^ line 
in length, and produced from the raceme of fructification. /?c- 
ceptaMs axillary, and occasionally also terminal, 1-2 lines long, 
linear-cuneate, cylindraceous and unarmed below, compressed 
and dilated above, and furnished at the margin and apex with 
large, sharp, often curved teeth. The receptacles form a spa- 
ringly diviaed raceme, one of the lower branches of which often 
terminates in a vesicle. Occasionally a receptacle becomes tri- 
quetrous in the upper part, in whicji case every angle is toothed : 
sometimes receptacles appear to be proliferous, suggesting the 
idea of a microscopic Cactus ; at others they are long and slender 
to the apex which suddenly expands into a broad mass or crown 
of foliaceous teeth. Colour reddish brown. Substance slightly 
cartilaginous. 

The habit of the entire plant is lax and slender. 

' ' , ' >7 

20. Sargassum leptophgllum (nob.) : caule brevi, tereti, tuhercuhto ; 
ramis primariis compressiB ; foliis integerriEpis^ angustissime )1 ne- 
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Aribu8« Qit«Duatifi; vesiculii parvie, ovalibus, inutitfa^ tuberottlatis; 
reoeptaculie minutU. racemoei 0 « axiUaribus^t^ifyljndraceh, oblongia 
vel oblongo-cuneatis. 

Hob- in mari Peninsulce Indias Orientalis; Wight. 

Root a small callous disc. Stem, m the smgle example before 
fne, scarcely half an inch long, aiUMit as thick as a sparrow^s 
^uill, tubcrculated. The very young brandies which arise from 
this arc quite flat and foliuccous, the young leaves having at 
Srst the character of pinnatifld expansions of the frond, al'ter- 
wards becoming ovate or elliptical. The old branches are 1-3 
feet long,' compressed, about half a line broad, and begin to give 
Qff secondary branches several inches in length almost inime* 
diately, which in their turn bear a third senes half an inch to 
an inch and a half long on which arc produced the very short 
fertile ramuli. Leaves on the mature plant very numerous, an 
inch long or more, linear, attenuated, not half a line broad, quite 
entire, with a faint nerve and a few pores. Vesicles very nume- 
rous, oval, tuberculated with the prominent pores ; those at the 
base of the small branches about a line in diameter; the rest much 
smaller ; all supported on stalks 1-2 hues long, flat and very 
slender. Receptacles numerous, axillary, less than a line long, 
cylindraceous, oblong or somewhat cuneate, or partly divided, 
forming along with t;he vesicles a minute, considerably branched 
raceme, 

A slender species, but well-clothed with branches, leaves, vesi- 
cles and fructification. It has a great resemblance in habit to 
8. concinnum, but diflfers widely in tlui fructification. 

21. Sargassum flexile (nob.); caule tereti, filiformi ; foliis cauliois 
liaeahbus, inciso-eerratis. ramis angustissime linearibus, serrato- 
dcntatis; ve^iculis BphaE?rici8, petiolatis, pctiolis filiformibue; re- 
ceptaculis cylindraceis, lineari-clavatis, in racemu laxo dispositis. 
Sargassum angustifolium, Ag. Alg. vol, i. p. 32 ? 

Hab, in man Peninitilsc India Oricntalis ; Wight. 

Root a callous disc, throwing up several stems, three feet or 
more long, terete, m my specimens not thii^kcr than a sparrowi's 

? uill, giving off branches 3-12 inches in length at intervals, of 
-42 inches. These branches hear a second series at short in- 
tervals, on which are situated the fruit-beuring ramuli. Leaves ; 
those arising from young shoots clo^ to. the root, sessile, oblong 
or lincardanccolate, obtuse, quite entire, furnished with a stropg 
nerve reaching to the apex, and very minute pores. The cau~ 
Ime leaves, or those produced at the base of the pnmary branches, 
linear, an inch or more long, and above a line broad, somewhat 
acuminate, irregularly inciso-seiTafe, those towards the base of 
the Stem more or less sessile. On the branches the leaves arc 
about three-fourths of an inch long, n third of a line, or even still 
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leBg, in breadth, attenuated below into a capillary fobtatalk ; tb^ 
margin sb finely tiUbf^hed as to appear spinulose under a" hfnn. 
There is a faint nerve, and notwithstanding the small space, 
scattered pores on each side. Vesicles spherical, about a line 
in diameter, on short filiform stalks, and found either at the 
base of the small branches or accompanying the racemes. Re* 
cepiacles axillary, and occasionally terminal, cylindraceous, linear- 
clubshaped, smooth, a line or more long, forming a lax raceme 
with 2-5 branches, sometimes solitary. Colour pale reddish 
brown. Substance between cartilaginous and membranaceous. 

As I do not piissess an authentic specimen of Sargauum an* 
gustifolium^ and as my copy of INirner^s ' Historia Iji^rum^ is 
not at hand, I can only consult the character and m^^ption of 
that plant given by Agardh. And I find there so much that 
agrees with the Alga I have now before me, as to make me very 
doubtful whether the latter be really distinct. At the same time 
there are considerable discrepancies. No reference is made to 
the cauline leaves of my plant, which are very conspicuous. The 
leaves on the branches, which resemble those of S. angustifolium 
in their extreme narrowness, are not sessile as descril^d by 
Agardh, but pass insensibly into long and very slender footstalks. 
The vesicles are not mucronate, nor are their little stalks dilated. 
Lastly, the receptacles are not subsolitaria/^ but in racemes of 
severd branches, and instead of being linear-lanceolate, are line^- 
clavatc, obtuse and rounded at the apex. Under these circum- 
stances I have thought it best to separate it in the meantime, 
and to give a figure which may assist in its ultimate determina- 
tion. 

EXPLANATION OF PLATE XI. . 

Sargassum graciU. • , 

Fig. 1. Summit of a branch. 

— - 2. Receptacles and vesicle. 

— 3. Receptacle crowned with a tuft of large Bcroifoliaccoui teeth. 

2 & 3 magnified. 

Sargassum leptophgllum. 

Fig. 1. A small branch. 

— 2. Leaves on very short young 8 h 9 otB» springing from the root. 

— 3. A leaf from the branches, with raceme of receptacles and vanoloi« 

* — 4. Raceme. « 

— 5. Vesicles. 

— 6. Do. with long foliaceous stalks. 

— p- 7. One of the same. 3, 4 and 7 magnified. 

Sargassum flexile, 

Ftg. 1. Summit of a branch. 

— 2. Cauline leaf. • * . 

3. Leaves on very short young shoots, springing fVpm die rooL^ ^ ; 

4. Portion of a branch from near the summit of tlie frond, wjtb rscemaf* 

The fast magnified. 
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the Molkisca of Vigo Bay in the North^u>eit 
Robert MacAndrew, Esq., F.L.S., in Letter to I^rofcssor 
Edward Forbes, F.R.S. 

To Richard Taylor, JSsq. 

Dear Sir, May 1849 . 

I BEND you a letter which I have lately received from Mr. Mac- 
Andrew, whose zeal in the cause of natural history has induced 
him to undertake a voyage in his yacht to Spain and Portugal, 
with the intention of exploring the sea-coasts of those countries 
by means of the dredge. The facts he has already brought to 
light, as mentioned in the following letter, are of the greatest 
interest both in a natural history and a geological point of view. 
His discovery of an isolated littoral marine fauna (and probably 
niarine flora also) of a British or Celtic type intersecting the 
Lusitanian province, reraiiWing us of the boreal outliers in our 
own seas, appears to support in an unexpected manner the theory 
I proposed in my memoir On the Geological relations of the 
existing Flora and Fauna of the British Isles,^^ published in the 
^ Memoirs of the Geological Survey of Great Britain for 1846,^ 
wherein I maintained the former existence during the pliocene 
and pleistocene epochs of a geological union or close approxi- 
mation of the west of Ireland with the north of Spain This I 
argued from the Imtanical features of Ireland and the Atlantic 
Islands, and from the geological phsenomena which had occurred 
within the area in question since the eocene epoch. Had such a 
connexion existed, even as by means of it we had an Asturian 
flora transmitted northwards to Ireland, so along the coasts of 
the same land, littoral forms of mollusca, especially during the 
glacial period, when the tendency of conditions was to diffuse 
northern species southwards, would in all probability have been 
transmitted to the coasts of Spain. In no other way can w^ ac- 
count for such a phaenomenon as that made known in Mr. Mac- 
Andrew^s letter. His discovery in Vigo bay of a colony of re- 
versed Fusi, a i-acc so charactenstic of the red crag, supports this 
view most strongly, for in the southernmost beds of the Irish 
drift we find Fusus contrarius associated with a Spanish Mitra 
and Purpura lapillus, in the neighbourhood of the remains of a 
terrestrial flora of the Asturian type. 

I remain, dear Sir, very truly yours, 

Edward Forbes. 

Faro, 8ih April, 1849, ^ , 

Wr sailed from Portsmouth on the 9th Rnd entered the port 
of, Vigo on the 14th ult. Being ordered to perform a quarantine 
of tin days, we proceeded at once to the Lazaretto of Simon, 
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which is situated six or seven miles above Vigo, and about four- 
teen miles from the> entrance of the bay. It occupies two stnall 
islands connected together by a stone bridge. We had the run 
of the larger island, which may be 200 yards in length ; it is 
composed of granite, the component substances of which are so 
arranged as in some parts to afford masses of talc of the bulk of 
several inches. After diligent search I could only find five spe- 
cies of land shells, viz. Helix asperso, H. caperata, H, cellaria, 
H, nemoralisy and a Helix resembling in general appearance H. 
barbata, but toothed, the lip red. 1 obtained permission to dredge, 
but upon condition of taking the guard in the boat with me, and 
not passing the limits of that part of the quarantigff ground ap«- 
propriated to vessels bringing clean bills of health. The locality 
was by no means favourable, the depth nowhere exceeding three 
to four fathoms, and the bottom consisting of filthy black mud. 
I obtained about eighty species of diells from it, all of which, 
with the exception of about six, are known inhabitants of the 
British Islands ; and it stnkes me as a remarkable circumstance, 
that the mollusca of that locality are more nearly allied to the 
British and less to the Mediterranean than those of the coast of 
Asturias, which is further north and with a northern aspect. In 
the latter district, Purpura lapillus which abounds here is replaced 
by P. Hemastoma. The neiehbouring town of Redondela is 
celebrated for its oysters, which are indeed of excellent quality ; 
they are procured by means of a kind of rake from shallow water 
towards the head of the lock or ‘ via,^ and in great abundance. On 
the 24th we were released from quarantine, anchored in front of 
the town, and employed the following week in dredging over a more 
extended area of the bay. The bottom, except near shore, con- 
sists of mud, a kind of blue clay ; it varies in depth from eight 
or ten to twenty-five fathoms, Lamimrue grow in shallow water 
as in Britain, but in no great abundance. Tlie geological forma- 
tion of surrounding country is all granite as far as I had an op- 
portunity of noticing it. I annex a list of the species procured, 
but you are not to regard it as approaching to a perfect cata- 
logue of the shells of Vigo bay. Indeed should I, as is my pre- 
sent intention, spend a week there on my way back to England, 
I hope to make considerable additions to the list. It is not 
necessary to call your attention to the singular fact that all the 
strictly littoral shells are identical with British species. The 
only exception that occurs to me is the MytilUe GallQ-provinciaiie^ 
ana that is doubtful. Chiton ru/us, Fusus contrarius and some 
others, though occasionally found alive upon the shore, I do not 
consider to be littoral ^ecies. I was mtlch interested in finding 
the last-named shell {Fusus contrarius) living. You wiU notice 
that I have again met with our acquain^nce Chemnitsia fene- 
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strata; also the OoodalUa, which probably does not extend much 
fai*ther south. We sailed from Vigo ou the 2ad instant, but 
as for some time previously there had prevailed strong winds on 
shore, were not able to do anything with the dredge north of Cape 
Vincent. We made an attempt off the Bcrlings, eight or ten 
miles distant, but with 200 fathoms line could get no bottom. 
T^ere was a very heavy swell. Off Cape St. Mary's, outside this 
port, 1 had a few hauls m from fifteen to thirty fathoms water, 
and obtained eighty or ninety species which form the materials of 
a dredging paper. The Vemis from that locality appears to be in- 
termediate between the gallina of the Mediterranean and striata 
of our seas, so that they may at last prove to be only varieties of 
the same species. We found thousands of live specimens of 
Ditrupa subulata, which consequently inhabits a shallower depth 
here than in the British seas. Of Capsa castanea we procured 
many valves, as on the coast of Cornwall, but no live specimen, 
which IS singular. I am disappointed at not being able to dredge 
in this harbour, but it is composed of narrow muddy channels 
through an extensive marsh. 'Ihe littoral species of mollusca are 
here quite Mediterranean. Conus Medxterramus, Cerithxum vuU 
gore, Murex truncatus and M. Brandaris are about the most com- 
mon. I have not yet seen any Purpura, On the Zosiera at low 
water are found four or five species of Trochus distinct from those 
of Vigo ; also Rtssoa labiosa and Phasxaneila Vieuxii. Cardium 
edule is in great abundance and fine ; likewise Ostraa edulis near 
the North bar. We saw no signs of Laminaria, 


Mollusca obtained in Vigo Bay, March 1849. 


N.B. Those marked ♦ were procured alive. 

'^Balanus tintinnahulum, *Balanu8 ; common. 

*Clitia verruca. 

* Acosta Montagui, 

Anati/a vulgaHs. Anatifa striata. 

^Potlicipes cornucopia : procured from rocks ; sold abundantly in the 
market^ and much esteemed for food. 

^Dentalium entalis : rare. 


derUalis (angulated) : abundant. 

. linnullipore. 

— minute species / ^ 

^Spirorbis : common nritish species ; on fucus. 

*Solen siliqua : from sand at low water, and sold in th^ market. 

- — ensis : island of St. Simon. 


Lyonsia striata : dredged two valves. 

Lutraria oblonga t valves. 

> elhptica : sold in the market. 

* rttgosa : numerous valves on the shore : only two ipecimeoa 
^ dredg^ with united valves : appear to bury deep in the sand : 
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commiieioned several people to procure them for me at a‘ low 
spring tide, but without success : length 3^ to 3} inches ; breadth 
2^ inches. 

Scrobicularia piperata : valves on shore. 

*Bornia corbuloides ? sand and nullipore. 

*Kellia suborbicularis : in dead shells of Pullastra virginea. 

Lepton squamosum : valves in sand. 

'^Montacuta hidentata : mud. 

* Cor hula nucleus : mud. 

Naara cuspidata : valves : mud. 

Pandora rostrata : sand. 

"^Thracia phaseolina : sand. 

*Sajpicava arctica : the minute mud variety first noticed by Hanley. 
*Syndosmya alba : mud (BoysiiY 

* tenuis: mud (PrismaticaY 

*Psammobia vespertina : sand : one live specimen from low water. 

tellinella : valves : young. 

*TelHna tenuis : sand : common. 

donacina : valves. 

* distort a : sand and nullipore. 

crassa : one recent valve. 

? or Lucina : obliquely striated, valves (common at Gibraltar) 

radiated. 

*Diodonta fragilis : common on the shore : one live specimen. 

Lucina lactea } mud. 
a rotundata : mud. 

* sinuosa : rare : small. 

* spini/era ; mud ; common, but few living. 

* var. ? smooth cream colour. 

* Artemis exoleta : sand at Jow water. 

* lincta : sand : more rare than preceding. 

*Mactra subtruncata : sand . common. 

truncata ; rare ; sand. 

Donax trunculus or anatina (1 think latter). 

Mesodesma donacina : shore : common. 

Cytherea Chione : valves : shore. 

* minute common in nullipore end graveL 

^Aatarte triangularis {Goodallia) \ nullipore : common. 

* Venus verrucosa ; sand : common. 

striata ; mud : common. 

— fasciata : nullipore : common. 

* ovata : nullipore ; common, 

*Pullastra decussata : low water. 

— vulgaAs : low water. 

— . aurea : shore. 

♦— virginea : nullipore and mud. 

*Cttrdium eduie : shore : abundant. 

* echinatum : one live specimen. 

* tuberculatum : one live specimen. 

ciliare : mud : common. 
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*£urfym imigatum : nuUipore and gravel. 

^ parvum*} 

* Bcahrum ? 

Area tetragona : valves : nullipore and gravel. 

lactea ; valves. 

^Pectunculus pilosus : nullipore and gravel. 

*Nucula nitidu . mud. 

Modiola tulipa : valves. 

* — " marmorata : in an ascidia, Ac. 

*Myttius Gallo-provincialis var. dilatata ? : common on rocks ; byssua 
very strong. 

*— edulis : on Pollicipes brought from entrance of the bay. 
Avicula : two specimens and some fragments found on the shore. 
*Pecten maanmua : sand : could not identify any with certainty aS 
P. /acobieus. N.B. Suspect the latter to be only a variety. 

— opercularis : sand, Ac. : small size. 

varius ; valves : sand, Ac. 

obsoletus : valves : sand. Ac. 

similis : valves : sand, Ac. 

* diatortus . rocky ground. 

^O^treea edulia : abundant in shallow water near the head of the bay 
and of excellent quality. 

* edulis var. ? or parasitica ? ; small size, in some parts covering 

the rocks. 

*Anomia ephippium : abundant. 

*Crania persona : on dead shells near the entrance of bay. 

*CAi/on rufua : very abundant; creeping on the sand Along shore as 
well as attached to hard substances ; some were always found on 
the chain cable. 

* /ascicu/aris : on dead shells. 

* marginatus : under stones low water. 

*— cinereus ; on shells, Ac. 

* albua ? 

♦— ruber ? or leevia ? : one specimen and a few minute. 

^Patella vulgata : common. 

pelluctda : one dead specimen. 

* Lot tia virginea : frequent, 

^Emarginula roaea : one living, many dead. 

^Pisaurella graca : rare : not large. 

*Cafyptraea smenaia : abundant. 

^Bulleea aperta : abundant : in mud. shallow water. 

*Bulla hydatia : ditto ditto. 

* akera : ditto ditto. 

— cyUndrica ; nrtid.i frequent. 

— - truHcata : ditto ditto. 

— ^ umbilicata ; mud ; rare. ^ 

/t^nana : one specimen. 

*Aplyiiai rocks, low water. 

*Rium ulva : mud. 

♦— vincta : under stones, St. Shnon*s bland. 





Rissoa 

cd^imtn. 
— Idbrosa. 

* striata. 

*- 


*1 nf^t id^iified. 


^RissoQ t^filahnm} 

* interrupta. 

— pellucida. 
calathiseus, 

* cimex. 

Odostomue. 

*Skenia. 

Alvanea albella. 

^Chemnitzia elegantissima. 

fenestrata : sand, St. Simon's Island. 

? fragment of a large species. 

^Eulima polita : nullipora. ^Eulitna subulata : mud. 

*Natica Alderi : sand and mud. 

monilifcra ? a dead imperfect specimen on the shores 

^Sigaretus perspicuus : two specimens : animal of bright onb^ 
colour. 

Haliotis : a fragment on the shore. 

*Scalaria communis . one alive and fragments. 

clathratulus ; one dead. Scalaria Turtoni : one fragment. 

* Vermetus aemisurrectus ? mud : large and abundant. 

* triqueter. 

*Solariurn luteum : one living. Solarium (unknown), d6ad« 
*Trochus umbilicatus: St. Simon's Island. 

*— r- tumidua : nulliporc. ^Trochus striatus : sand. 

* exiguus : nullipore : abundant. 

* Montagui : nnilipore. 

magus : nullipore : abundant. 

Laugieri ; one dead specimen. 

* crassus. *T\'ochus cinereus. 

Zizyphinus : rocky ground, ^c. 

Adeorbis : St. Simon’s Island. 

'^Phasianella puilus, 

Lacund putsolua : one dead. 

^Littorina Uttoreus. ^Littonna nsritoides: 

*TurHteUa terehra ; yery produced : rare. 

impiicata ? abundant. 

^Csritkium reticulatum : abundant. 

— ^ adversum : a ftjiginent, 

*Pleurafoma aitsnuatum. Plmroloma « oniad^tadL 

. ^ ^ coarctatdm,} ^ ^ 

costatum ? BootAii ? 

*— lineare: one live specimen. 

*Fusu8 contrarius : sevei^ live spemotiesl frpib the shore, near rocks 
at low water. 

V miiricfl<es. 

/•lLaIu ict^Uihds : animal bright eOdriet. 

} tarinated, somawhat resembling Purtmra hpWturi iddAA 
erinacM t rockm at how water « some beautifal 
Kdmurdm'i one dead. 
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varieyatnm* TViton corrugntum : dead. 

*Chenoyu9 pes^pelicam : common. 

^Purpura lapillue : St. Simon's Island, full-sized white ; Vigp small, 
dark colour. 

*Na$8a reticulata : abundant : dark-coloured undulated variety at 
St. Simon's Island : mud. 

* macula : sand. *Nassa varicosa : mud. 

! smooth, purple inside: banded : animal very active: extremely 

abundant in mud. 

*Buccinum minimum : nullipore. 

*Ringicula auriculata : very abundant in mud. 

* Erato lavis : two live specimens : sand. 

*Cgprdea europaa, 

* Sepia, 

Octopus. 

Echinus : four species, one of which is new to me. 

Starfishes, four, identical with British. 

“ obtained in Bnntry Bay. 

Zoophytes. 

Alcyonium digitatum. 

Pennatula (Mediterranean species). 

Actinia: : several. 

Various animals of genera unknown to me. 

R. MacAndbbw. 


LI . — On the Identification of a new Genus of Parasitic Insects ^ 
Anthophorabia, By Gborqe Newport, Esq., F.R.S. & L.S. 

To the Editors of the Annals of Natural History. 

Gentlemen, London, May 21, 1849. 

The care which is always taken in the ' Annals and Magazine of 
Natoral History ^ to preserve to zoological nomenclature in this 
country a character for precision and honesty, induces me to re- 
quest your insertion in that Journal of the following description 
of a Chalcididous insect which I discovered in the years 1831 and 
1882 in the nests of Anthophora retusa at Richborough in Kent, 
and communicated on the 20th of March last to a meeting of the 
Linnmazi Society ; and also of some statement of facts connected 
with this communication. 

Family ChalcididuE. 

Genus Anthophorabia^ Newp. 

(J%aia2f<) Head broader than the thorax ; antenns siz-joiotec^ 
with the second, third, fourth and fifth joints nearly 
OqM, the sixth long, oval; thorax and abdomen of eqnu 
" ' ; wings with a median nenrure ; tarsi five«jouited« 

Ann. ^ Hist, Ser. 2. Fo/. iii. ^ 
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{Mate) Atitennse fottr-joint^, basal joilii arched, gnatlvid^aM! 
‘ and excavated on the under adrface, second joiirt oyundrica} 
third globose, fourth elongated, oval^ ; eyes Btematatoua 
wings abbreviated. Length 1 line. 

Species. — A . retusa, Newp. Female bronze green, legs yellowish 
Male yellow or deep ferruginous, stemmata blackish ; tarvOf mb 
cylindrical, formed of fourteen segments, and slightly attenu 
ated at each extremity. 

Found in the cells of Anthophora at Richborough, Kent. 
Although I had found this insect in all its stages of develop* 
ment, had made carefully finished drawings of it, and of its de- 
tails in 1831 and 1832, and had showed these at that time tc 
ifiany friends, of which I have ample proof, I delayed to pubtisl 
any account of it until recently, because I had intended to haVi 
done this in connexion with some facts of anatomy not 
fbtih* Being engaged, however, in investigating the 
which subsists between the special anatomy of animals and th< 
peculiarities iu their oeconomy and instincts, the male of this in^ 
sect appeared to me to offer a good exemplification of my viewi 
in the peculiarities of its organs of vision, as compared with whai 
I had seen and known of its habits. But as I could not find ani 
description of the insect in any entomological work to which J 
had acoCss, it became necessary for me to characterize and namt 
it, that others might be able to identify it, before any refereneet 
to it could be of value to science. I did this in the first padrt o! 


yet 

relatioi 


a paper read to the Linntean Society on the 20th of Mar^ last 
and the description above given was printed in the iwort Of th< 
meeting of that Society inserted in the ^ Gardeners^ Chronicle 
for the 24th of March, No. 12, page 183. The description aiw 
naming of the insect were thus but incidental to the Chief object 
of my paper; and my claim to a Scientific notification Of tbi 
gebus ana species can only take date from that period, akfaOOgt 
I have known of the existence of this insect for nearly eighteen 
years. The particulars given in my paper of the pboe attd timi 
of its dtseovery Were but as matters of history in cohnekiDn Witl 


meats abruptly questioned m some remarks addreBsed w tm 
Sdejety by 'Mr. John Obadiah Westwood, who made it appsariihdl 
my knowledge of the insect AnihophorcAia miust have to 
riyed fTom vivd voce statements made by himself it a mteting ol 
theBnWfhblogical Society in July 184T, trhen he refentd to as 
insect by the name Of Melittobia H^td 

• large 

malejtna^KAialc, uisy be formta ay the union ortyro pr morsjomlf uiral 
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Jw) wsertedy I hui seen his drawings of it, which 1 
sitiuit^ denied. Sw weeks after this aspersion, and after I had 
addttCM*-Hit the reading of the second part of luy paper to the 
Lmniean Society on the Ist of May instant — living evidence 
of the truth of my previous announcement, Mr. Westwood 
disclaimed having doubted my discovery of Anthophorahia in 
1882, and also disclaimed having cast any imputation on my 
statements. 13ut daijs later, May 7th, he appears to have 
addressed himself a second tune vivd voce to a meeting of the 
Entomological Society, at which I was not present, and at which 
be well knew, as 1 have ceased to be a Member, that I was not 
likely to be present to i^ply to his 88801 * 11008 . In the carefully 
drawn up report of that meeting, printed in the ^Gardeners* 
Chronicle * on the 12th of May, No. 19, page 295, he again re- 
pudiates, yet at the same. instant reconveys the imputation, and 
there,, for the first time, prints his descn]>tion of Melittobia, and 
claims to have described this insect sufficiently in 1847. Now 
the facts arc these : — In the second volume of Mr. Westwood's 
^Introduction/ page 160, and printed in November 1839, the 
author refers to an insect found m Fiance by M. Audoum in the 
nests of Odynems, Anthophora and Osniia, and says, the male has 
mosi miffular anlem<e, and mimtie rudiments of wings , and then 
remarks, the species has not pet been described^* Nearly eight 

J ears elapsed and no description of the insect had been published 
y Atldouio, nor had any reference again been madu to it by 
Mr- Westwood until July 1847, when, according to the printed 
Proceedings of the Entomological Society, vol. v. part 3. p. xviii, 
ha exhibited specimens <md drawings of Audouin’s insect, and 
that the antenna of the males are singularly dis^ 
tarted (I) and the wings almost rvdtmental ; thus offering a strmnglu 
apposite analogy (I 7) to other bee-parasites, such as Stylops, Melod 
and Sitaris/* and for this insect be propo^d the nam<^ of Me^ 
Ultobia AvdhwiniiJ* This is the whole that be bad published rCn 
ipecting it, and tl^ose ai*e bis own words, Mr. Westwood being 
at that time Secretary of the Entomological Society, and enabled 
iOt prepare and to publish in the ‘ Froccedinas ' what he pleaaecL 
fiut every naturalist will perceive that neither of^hese extracts 
eppstitufet a description of the insect named ; these vaapie allui 
Slppa heim squally applicable to other genera of Chalcididoua 
inpecta. ' No entomologist advanced beyond his schoolboy, 4aya 
that most singular anlennos or sirwylarly. df^ 
tsftlii ttntenm V are descriptive tei'ms or phrases. They app.qr^ 
0qunlh,wcU to at jeast four other genera of thiis family of in$fc^ 
and of winch three have been characterized by Mr. Westwood 
T^^aiemus, Dicladoderus, Elatmus, and Btthpkus ^ 
wmk ^^miauis rudiments of wings " or wings almost ru£mektdl 

QQjk 
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eqocdly applies torMikWentmooi^ fmM MemipMrsimu^iib fAitk 
he has assigned this as a generic imraoter of thcmalc^ / ^TWiba 
sure, in the case of Melitiohia^ we have the strikingly^ opp^ie^ 
analogy in addition, but, unfortunately, this refers to 
Meloe and Sitaris*^ and even as regards them it is not «cp£fti]idd 
in what this strikingly opposite analogy consiatSk Y et on 4;heab 
shallow pretensions Mr. Weatwcxid questioned the,acenraey oflnaj^ 
statements, and now asserts that his insect and mine are idad-^ 
tical, attempts to claim priority of description, and does hot 
hesitate to declare in prmt, tW 'Hhe facts (1) and chavao* 
ters (7) he had given wero sufficient to ider^fy. the in$€fet> 
and distinguish it from every known species of the family to 
which it belongs (1).^^ But not only does Mr. Westwood assert this 
Boffioiency on his part, and the identity of the two insects^ but di»» 
courteously affirms that my description of Anihophvrabiai^^fpss^ 
feetly unintelligible/^ and then, for some, no doubt, most cogent 
reasons best known to him, he heads his description publiahedhn 
the 12th of May as follows: Melittobiay Westw. l^Tminlhophoif 
rabia^ Newp. 1849/^ Now in this very d^cription Ktms given the 
same number of characters for bis insect, and has fbllmedthe 
exact order of notification of parts which rbavefollowedmtnina^ 
published on the 24th of March ; and while he modestljr asserts 
that six out of the nine characters which I baVe given aire erro^* 
neouB, he has copied, in whole or in part, the veiy words I have 
employed, and the very order in which I have employed lhem>^ in 
five out of these nine proscribed unintelligible ehalrac^sil '^la' it 
probable that this could have been accidental On the pait Of one 
who is ever so especially ahve to bis own advantage 7 Wsll the 
reader believe that any* one who has any regard for bis own credit 
or for pubUc opinion, could be capable of such an atteaapt et 

J iosition on his patience and his judgement 7 v Yet euob^sare fiib 
acts, as a eoinparison of Mr. Westwood^s description withlram 
in the ^Gardeners' Chronicle,' pagea295 and proven if 

Whether the characters given for Anihopkorabia on auffident 
to identify the insect or not, I leave entirely to the* dedm^of 
others. When these are compared with those now pttUidieil;nf 
MeUitobia^ tht^sserted identity of the two insects Uppeararid be 
extremely doubtful: thus the Anihopherabm 
instead of compound eyes; Melittobia is described <asibajim% 
^tiier compound eyes noi? oceUi : ^n^/k^Aori^M haatheiiniddk 
fmstiott of the antenna ^^ lar^ and gk)lKttw;'^Afri5fn7i«)haa idio 
corresponding portion of this Organ ^^very smaU* aM^m^iltb- 

) But* aibumintg tot m instant, what Mr. Westwiood irpkased 
to assert as a poritive fact, that the twd are ideniicai,^aiid^|m- 
aumiug that his^ desertion corrects errors in detail in mioe. 
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fbuM tilu'mtkk faim to ekim prbritjr of •uom^nclatiuo'.while t)io 
eUioft charboters I have ^veo (the stcmmatous eyes, aod ibogreat 
dOataiioo and excavatioti of the basilar and the enlargement of 
the "middle jomta of the antennee in the male) remain for the 
identification of the insect F As well might I pretend that the 
dieedvery of external branchiae, in the imago Pteronarajs, which 
had been overlooked, entitles me to sink Mf. Newman^s name of 
that genuB^ ahd substitute one of my own. 

The great object of nomenclature and structural description of 
external form, if I rightly apprehend, is identification. Now it 
happens that Mr. Westwood's name is attached in assent to a 
printed Beport on Zoological Nomenclature adopted and pub- 
lished by a Committee of the British Association in 1842, and 'm 
which tho following rules are announced : — No person can dnb- 
seqaent^ claim an authority equal to that possessed by the person 
who is the first to define a new genus or describe a new species.*' 
^Unless a species or group is intelligibly defined when the 
na"tQek given, it oannOt be recognised by others, and the signi- 
fication of the name is consequently lost. Two things arc 
necessary before a zoological term can acquire any authority, 
via^ d^niiion and publication. Definition properly implies a 
dbtinet exposition of essential characters, and in all coses we 
oonoeive this to be iudisponaable, &c." ** To constitute naM- 

eati&ri, lic^ng short of the insertion of the above pak-tioularB in 
printed book oua be held sufficient." 1 have now but to ask 
whether Mr. Westwood has complied with the niles which hh 
has thtts assisted to establish, before attempting to supersede 
othdrs j'or whether he has not been one of the readiest to infiinge 
tfiezDi as in the present instance, when they have not suited bis 
ODskvenience F It matters but little to me whether the name which 
l have^given,Qr'the one which he proposes foi* ap insect, be ulti^ 
jpaCeiy adopted, as I can assure him that I have but little ambij* 
tkm fto ^eiregarded as a desenber of species. 

Botjl rosist his cncroaohment on tbe principle of right, oatid 1 
kepudiatei his unfounded assertibus ana assamptions as being 
Equally derogatory to science and unfair to myself and otberai 

content to travel over what ho may regprd as< hatnbUr 
tocrndyito watch and experiment on function, and qiiiedj 6m- 
qravobr to trace the connoxidn of this With anatouty, and to 
tfabdonine fand eon^parb internal ai^ well as external orgaftisadon', 
without atpiring^ to what the entoipologistimay look upom asiaip 
alhiaqmtioft. obntideration, tbe honour end dignity attached to 
the rare achievement of being the earliest to name and d^riho 
evatit equitafent in hk, ntind^ perbapsy to thddis- 
ocnKpily^of kptantt and the calcukticn of^its orbit* . iM ^ < 

<; i I remaiiiy Oentlemcu,^ yoth*s v^ry^^tliily^. < 

George Newport. 
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PROCEEDINGS OP ISARNED SOCtETlBB. 

r M ' 

ROTAI* (SOCIETY. 

Feb. 22, 1 84*9. — Read a paper, entitled Deseription of an lafuflOVf 
Animalcule allied to the genua Notommata of Ehrenbei^i faithato*^ 
undeflcribed By John Dairy mple, Esq., F.R.C.S. 

The examination of various specimens ot the animaleole described^ 
by the author, disclosed the dioMsious character of bno of the mhre 
highly organized of the rotiferous class of Infusoria, hitherto sufK 
posed to be androgenous. 'fhis discovery was first made by obser- 
ving the difference in the form and development of the embrro^ 
while still enclosed in the'ovisao of the parent ahimal. From tliR 
extreme transparency of this form of rotifer, it is possible to trace 
the progressive development of the young from the Grmfflan vesicle 
in the ovary to the period of mature gestation, when the embryo is 
expelled, the whole machinery of whose organs baa been perfected 
while still within the body of the female. 

Thus, although the young one observed in the ovisac, when nearly 
ready to be expelled, was in the great majority of instances a mi- 
niature portrait of the parent, yet occasionally an embryo wa^ seen 
of a different aspect, within whose body a vesicle was discovered , 
with actively moving spermatozoa. 

A fbrther investigation of the subject brought clear evidence of 
the functions performed by this male, — its copulation with the yopoK 
females; but it also displayed the singular fact, that although the 
organs of reproduction and locomotion were highly developed, there 
was a total absence of those of assimilation ; in fac^ that neither 
mouth, nor stomach, nor other digestive cavity or glen^ were pre* 
sent in its curious organization. 

In the early part of the paper the author describes the aqcdopiiy 
of the female, which differs from the family of Notommiaia qf Cbreo* 
berg, in the absence of intestine and anal orifice, and forcibated^oj^, 
caudal foot. In every other respect the organization is so stojla^ to 
that class, that the author believes the proper place for ^i[s anldial* 
cule to be in a sub-^mus of Nbtommat^ ' ‘ ' 

In relation to physiology, the author submits a new theoiry of 
inechaniskn of circulation and respiration in the , general jrWp of 
Rotifers, a subject which is but obscurely treated of by the 
German observer, whp appears to have believed in t&e 
tubular vessels or true vascular system, lie authot* 
ever* that these functions are^ performed in a manner ^ore 
biinjg that of insects, vi^u that the blood la contained ip tqe to^a 
oavitj^ of the animal and circulates round tbo luugy whiep ^ nei^ 
represented by a contractile vesicle that receives and ^xtU 
water in which the animalcule lives, and so comes tp be ip i^w^ 
vith the air raided with the wat^. Thb 
Ibere^ bOtwbeh ihe aeration of the blood of pnd thp^ 
rotifer rather due U tho4i^eren^ q( the pmdia they 
inhabiti them oF ddsigi)i» Jn botlb tU blood is Ih A 

pf^ on this Mt, ^ichtweli 4^^ 
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eavitj and brpvtglitlii^^titaet witfa thp ainwhlimit the iotervention 
of any true vascular system. 

The beautiful transparency of the animal, and the facility with 
which ^e development of the ovum may be traced through all its 
stages, induces the author to believe it to be well-suited to the in»> 
quiries of the embryologist and of those who devote themselves to 
Uiadtudy of the metamorphosis of cell into tissue. 

This animalcule has hitherto been discovered only in a few situa- 
tions (in Norfolk near Norwich, and in Warwickshire near Coven- 
try), but it is believed, from the very general dispersion of Infusoria, 
^at it may be more extensively met with, especially in the months 
of June, July, August and beginning of September. 

The author concludes by expressing his belief that re-examJ na- 
tion of the whole order of Rotifera is necessary to determine the 
disposition of the sexes, and to assign them their proper situation in 
the scale of animated beings. 


BOT4NIOAL SOCIETY OF EDINBURGH. 

May 10, 1849. — Professor Balfour, President, in the Chair. 

The xollowing communications were read : — 

1, ** Description of Monormia, Berkeley,** by G. H. K. Thwaites, 
£sq., communicated by John Ralphs, Esq. This genus is allied to 
TVf cAcrmea, Allman, differing principally, if not solely, in its definite, 
Im^^ frond, which encloses a single moniliform filament to be traced 
tihrptighoi^l all the peculiar convolutions of the frond. The vesicular 
cells are ihte^tltlal, and occur singly. The sporanna are numerous, 
and ftre first foiled from the cells at the greatest distance from the 
vesicular ce)le. Without due attention Monormia might easily be 
mistaken for a species of Nostoc ; but the mass formed by its con- 

S lut^ frond is not enclosed by a common membranous peUicle as 
th^ genus. 

JioMtmim iniricata occurs in slightly brackish waters in floating 
gelatinous masses, each about as large as a walnut, and usually of a 
red4isb brown colour. 

Concluded with a synoptical table of the genera of 
i^ohtcchifteif and will appear in the ' Annals of bfstural History ’ and 
'Sfociety’s Transactions. 

On the Causes which determine the Limits of the different 
Rooties of Vegetables in the North of Europe,** by Robert Hulsb^ Esq., 
db]:nmunicat<^ by William Wallace Fyfe, Esq. In tbii cotn- 
Mr. Hufam'^aVe a ebndensed view of the research^ of 
M^J^^jphbnse DeCafidofe in this interesting department of botanical 

eithlbited pJa^te of the following interesting 
Botanio Ciarden, and made remarks upon 
m Harriio^i; Osatii 

‘ frqim 3raan ; ; Pinguicuta 

_ mked by Oie large of the dbw<^, Ungth of s^tti' ana oon- 

tff tlie corolte; Pirnu 
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Miscellaneom* 


gratissima, the Avocado pear of the West Indies, at present inHower 
in the garden ; Aloe umbellata, in flower ; and Wexgelxa rosea, a hardy 
shrub, recently introduced from China, in flower. 

Mr. Evans exhibited flowering specimens of the following plants 
from the Caledonian Horticultural Society’s garden; — Schivereckia 
podolica ; Ruhus arcticus ; Androsacc tnllosa ; Veronica repens ; a 
curious variety of Alhyrium filii'-Jcomina from Braemar ; M^oodsia 
Ilvenstis , and a tine jdant of Pans quadri/oha, from Arniston woods 
near Edinburgh. 


MISCELLANEOUS. 

Capnodium, novum Fungorum genus Auctore C. Montagne, D.M. 

Pendium carno«»um, polymorphum, lageniforme, clavatum aut 
ceianoideura, e duplici strato formatum, exteriori scilicet colorato 
coUuloso, cellulis subirregulanbiis penta-hexagonis, parallelogram mis 
(in OHtiolo) linearibusque, interiori mucilagineo hyalmo fere anhistOi 
apice iircgulanter rumpens, intcrduin ore fiinbriatum. Nucleus gc- 
latinosus. Sporidia subsena, oblonga, transversim triseptata tandem 
Hcptis longitudinalibus subeiintibus cellulosa, fuscescentia, ascis late 
obovoidcia vcl clavatis, mox diftluenti-resorptis iiiclusae. 

Thalhis superficialis, libere evolutus, nigrcscens e floccis brevibus 
contortis ramosis, moniliformibus aut cylindiicis articulatis fuscis 
dense mtiicatis compositus. — In Australia, America boreali, GhJlia 
austndi et media (ad Versalias) fructifenim inventum. — Ixicus in 
systemate prope Antennariam. Aflinitates. Habitus Antennaria, at 
Sconce, Fr magis affine, cum et in hac nujierriine ascosinveni. Hinc 
inter Gliotrn hum ct Scoriam nulla adcst analogia; similitudinem 
quamdam, saltern ab aspcctus judicio, cum Synalissa habet. Aste^ 
rina ct Meliola, qu?e Capnodio magis affines, in serie diversa, diffe- 
ruiit, prima autein lloccis sen fibrillis folio matricive applicatis nec 
liberis, nec crectis, ultima vero fibris sctipve rigidis simplicibus lon- 
gissimis, quibus hoi rent pcrithecia, quas perperam pro ostiolis aliqui 
habuerunt, utraque tandem ascis oligospermis, ut forrnam perithe- 
ciorum globosani jirsetcreara. Quoad collum peridii elongatum, fili- 
aut corniformc, interdum ore firabriatum, ut ct moiphosim sporidio* 
rum hoc nostrum genus a Melanospora, Corda, haua multum dUtarc 
videtur. 

Typus generis Capnodii, Fiimago Cilri, Turpin, M^m. de NosoL 
V6g^t. in Mdm. Ac. Sc. de Pans, sav. 6tr. tom. vi. p. 240 cumicone. 
eed fructif. non intellecta nec visa. Ascos observavi in specie affini 
(C. salicinum) ad folia Snlicum e sect. Cinerella, in Helvetia (d. Rof- 
favier) necnon circa Parisios (cl. Durieu) lecta. 

PODISOMA FUSCUM. 

There is a small group of Fungi, consisting of the two genera 
Podisoma and Gymnospordngium, and occurring only on different 
species of Juniper, which, in outward aspect, resemble exaetiy tlie 
gelatinous masses of certain Tremella, though in point of fact nearly 
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allied' to the mildew of wheat. A very singular part of their oeoo- 
nomy is their reproduction year after year from the same mycelium, 
which forms discoid patches on the living Btems exactly as in the 
carious genus Cyttaria, so important an article of food to tlie Fue- 
gians, it gives rise to tubercles of various sizes on the living branches 
of various species of beech. A figure of one of the species, Podisoma 
macropuUt Schwein., was pubhshed in the volume fur 1845 of Sir W. 
.1. Holer’s ‘ London Journal of Botany,’ from a sketch by Dr. Wy- 
man, who was 80 fortunate as to observe tlic germination. Mr. 
Woodward forwarded to me '^ketches illustrative of the germination 
from Cirencester in 1847, which confirmed the curious observations 
of the Messrs, l^ulasne on the germination of Urcdiiie^, published in 
the early part of that year. 

In April of the following year he was so good as to forward to me 
a specimen of Fodisoma fuscum, which enabled both myself and Mr. 
Broome to observe tlie germination, and to secure sketches of the 
various phases which were exhibited. Professor Gaspanni has lately 
published a memoir on the subject, which has not yet reached me. 



Meanwhile I am anxious to record Mr. Woodward’s observations, 
regretting that in the multitude of avocations I have neglected to do 
so at an earliet period. The spores vary extremely in different parts 
of the same tremelloid mass, being sometimes strongly pointed, some- 
times perfectly obtuse ; the pointed spores, however, seem the only 

Fiffi. I, 2, 3, 4, Bpores of Podiaoma fuactim, germinating; fig. 2 shows 
cleony the protrusion of the ootyledonoid from the secondary membratte ; 

a'wore more obtuse than usual, which has not genTiinated; fig. 0, 
roasffs wpiob appear to have escaped from the sporea, and which eventually 
cotyledonoid threads. [We are indebted to the kindness of Dr. 
Linoley for the use of this woodcut. — R. T.] 

Ann. ^ Mag. N, Hist. Ser. 2. Vol. iii. S I- 
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Mete&rological Observations. 

ones which have the power of germination. Each spore consists of 
two cells, both of which are furnished on cither side just above the 
point of juncture with a single pore through which the germinating 
thread protrudes exactly after the tashion of pollen tubes. Occa- 
sionally all the four pores are fertile, but more frequently one or two 
only protrude the cotyledonoid. The pores of the two cells, it should 
be observed, correspond exactly in position. In no case have more 
than two been observed in each hemispore . — M J B. — Card, Chron. 


METEOROLOGICAL OBSERVATIONS FOB APRIL 1849. 
Chisiuuk . — Aprd 1. Rain fine showery. 2 Densely clouded. 3. Fine* 
cloudy. 4. Foggy rain. 5 Drizzly fine. 6. Heavy dow very fine. 7. Cloudys 
drizzly H. Hazy 9. Foggy densely ovcrcaat. 10. Hazy: heavy clouds. 
II Cloudy and cuid clear and frosty at night 12. Cloudy. 13. Ram 14. 

Slight ha/e fine clear and frosty 15 Rain. 16 Cloudy throughout 17. 

Cold and dry ‘ clear and fVosty ot night. 18. Clear: snow cloudy 19. Heavy 
fall of rain, sleet and hail throughout the day. 20. Snow and hail in forenoon, 
Htorniy showers : clear and frosty at night. 21. Clear cloudy clear and frosty 
22. Overcoat : rain at iiighl. 23 Rein. 24. Cloudy. 25. Drizzly . fine. 26. 
Ham cloudy clear slight frost. 27. Foggy : cloudy slight rain. 28. Fine, 
heavy showers partly had 29. Slight haze very fine overcast. 30. Fine: 
clear 

Mean temperature of the month 4 4® *29 

Mean temperature of April 1848 47 ‘33 

Mean temperature of April for the last twcnty-threc years 47 *53 

Average amount of ram in April 1*46 inch. 

lioMion. — April I. Ram rain a m. 2. Cloudy ram p m, 3 Cloudy. 4, Fine. 
5. Ram ruin a m. and p.m. 6. Fine. 7 Fine ram p.m 8, 9. Rain • 
rain a.m. and i* sr. 10 Rain rain am. II, 12. Cloudy. 13 Rain • rain a.m. 

and ram and snow p.m 14 Cloudy rum a.m 15,16. Cloudy. 17. Fine 

snow P.M fitonny. 18. Fine rain and snow p.m. 19,90 Cloudy. 21. Fine. 

22, 2.8 Fine ram p.m 24, 25 Fine. 26. Cloudy . rain early 27. Fine. 

28 Fine . ram p.m. 29, 30. Fine. 


Applegarth Afnnse, Dumfries- shire . — April 1. Showers thunder. 2. Spring 
showers. S Showers tluinder. 4. Frost : calm and fine. 5. Showers. 6. 
Fair beautiful day. 7. Fair, but rigid and ungenial. 8. Slight shower A.ir. . 
parching wind 9,10 Fair and chilly. 11. Fair and chilly frost a m. 12. 
Cloudy A.M. rain p.m 13. Frost: snow had fine p.m. 14. Snow an inch 
deep r.iin p M 1 5. Fair and fine. 16. Frost slight shower of snow. 17 Frost 
very hard shower of snow 18 Frost snow-showers rain p.m. 19. Frost 
shower of snow fair and keen r.zi, 20. Frost ■ clear and cold : slight shower of 
snow. 21. Frost very hard ■ clear and cold 22. No frost: rain gentle cloudy. 
2.3. Rain . soft and warm • blessed change of weather. 24. Fine a.m grew 
cloudy rain P.M 25. Fine a.m. shower of had : rain. 26. Fine a.m. . shower. 
27. Shower early : rain and wind p m. 28. Growing day : one slight shower. 
29. I' air and fine . cloudy p m 30, Most beautiful spring day. 

Mean temperature of the month 420 -.s 

.Mean temperature of April 1848 43 *2 

Mean temperature of April for the last tw^enty-five yeara. 44 '4 

^in in April 1848 2 52 inchea. 

Average amount of rain in April for the last twenty years I ‘76 ,, 

Ar«7Mc, Orkney.— April 1 . Cloudy: rain. 2 . Showers: drfasle. 3 . 
Da 8 » : sbov^rs. 4 Drizzle. 5 Damp bhowers. 6 . Damp. 7 Damp . 
cloudy. 8 Bnght clear. 9. Bright cloudy. 10, 1 1 . Cloudy. 12 . Showers ; 
cloudy 13. Bright - cloudy. 14. Bright : dear aurora. 15. Cloudy. 16. 
Snow-showers snow. 17. Snow-showers: drift, sno.v. showers. 18. Snow- 
showers ftrost aurora. 19. Sleet had showers ; aurora, 20. Bright : frost : 
clear aurora. 21 . Bright . dear : aurora. 22 . Cloudy. 23. Drops, cloudy. 

Cloudy. 27. Clear. 28. Clear ; very dear. 

29p 30. I'ine cloudy. ^ 



^•eieoroiagic^t^^^rvaiaons made by Mr. Thompson at the Garden ctf the ^€>rUcuItural Soctety at Chiswick, near London-, by Mr. Veall, 
Boston; by Mr Rev. W. Dunbar, at Appiegarih JXIanse, Dumfriss-shibe ; aitd by the Rev. C. Clouston, at Sandtuick JSd^anse^ Obcnky. 
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ACANTIIOCLADIA, characters of 
the new genus, ^^9. 

Actiiiocnrius, new species of, 247* 

Agnas, new 8|)cciea of, 224, 

Alder, J., on the animal of Kellia 
nilwa, 383. 

Allis, T., on the affinities of the Doilo, 
137. 

Amara, new British species of, 213. 

Anaehans Alsinastrum, new localities 
for, (J2. 

Aligas, G F., on Tragelaphiis Angasii, 

.flO. 

Animalcules, on a new genus of, .018. 

Animals, on the cxisteiicc of an ovum 
or ovule as well in the male oa in 
the female of plants and, 154. 

Anthocercis, on the structure of the 
flowers of the genus, 170. 

Anthophorabm, observations on the 
new genus, 513. 

Anthotroche, observations on the ge- 
nus, 171 . 

Aphides, descnptions of British, 4.3, 
295. 

Arctibeua, new s^iccies of, 306. 

Ardca, new species of, 306. 

Arraena, ontne British species of, 433. 

Astcrolepis and allied genera of fossil 
fish, ouservatious on, ()3. 

Astrsa, new aperies of, 12.5. 

Atropaceve, on the characters and affi- 
nities of the new order, 162 

Aurochs, observations on the, 1 i8, 

Babington, Ch C., on the Biitish spe- 
cies of Plumbaginaccff, 433. 

Balfour, Dr., on Piassaba, a fibrous 
matter from South America, 153; 
on the structure of Lyur]), a peculiar 
haii*y seale-like matter found on the 
leaves of Kwt alyptus dumosa, 426. 

Bates, Mr., joniney to explore the 
province of Parh, notice of, 74. 

Bats, observations on some Brazilian, 
306. 

Bed-bug, mode of preventing the at- 
tacks of the, 75 , 78: 

Berkeley, Bev. M. J., on the fmrtifi 
eation of Podisoina fuseum, 52<b 


Biatora, observations dn a species of, 

27 

Birds, dmcitoions of new, 267. 

Blaekwall, .1,, on a method of pre- 
venting the attacks of tbo bed-bug, 
76. 

Blemusj new British apdeies of, 214. 

Books, new : — Lindley\ Introduction 
to Botany, 55 ; Sturt’s Narrative of 
an Expedition into Australia, 56 ; 
Landsborough's Excursions to Ar- 
ran, 61 ; Maunder’s Treasury of 
Natural History, 146 ; Illustrations 
of the Proceedings of the /ionlogical 
Society ot [iondon, 222; DaiyelFs 
Hare and lUunarkable Animals of 
Scotland, 391 ; Patterson’s First 
Steps to Zoology, 396; Jussieu’s 
Elements of Botanv, 397. 

Botanical Society of tdin Wgh, pro- 
cecihngs of the, 61, 152, 424, ol9. 

Botany ol South America, contribu- 
tions to the, 141, 261, 443. 

Botry lloidcB nibrum, observations on, 
353. 

Brachistus, obseivations on the genus, 
261. 

Brachyclaihum, note on the genus, 78. 

Brown’s, H., Botanical Ap|)endix to 
Capt Stiul’s Narrative, notice of, 
56. 

Bryuin, new species of, 361. 

Butterfly, new species of, 224. 

Culothnx and allied genera, on the 
mode of growth in. ^349. 

Canipylopiis, new species of, 483. 

Capnodmm, description of the new 
genus, 520. 

Carnivora, on the classification of the 
order, 397- 

Cercbyiius, new species of, 208. 

Ccrcopithecus, new species of, ;305. 

Chalcidites, new species of, 204, 613, 

Chelonia, on the development and ho- 
mologies of the cai’Rpace and plas- 
tron of the, 422. 

Chimpanzee, observations on a new 
species of, 65, 280. 

(Madoclioiius, new species of, 128. 
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Clark, W., ou the animal of Kellia 
rubra, 298, 452 ; on the recent Fo- 
rammifcra, 880. 

Chona, tlescnptions of aeveral new 
species of, 821. 

Chsiophylluin, new species of, 2. 
Coccochlons, new species of, 248. 
Codaster, description of the new ge- 
nus, 250. 

Colcoptcra, descriptions <rf new spe- 
cies of, 218. 

Columnaria, observations on ilic ge- 
nus, 121. 

Corals, fossili on some new genera 
and speciea of, 1, 119, 8HH. 
Crustacea, new, 225. 

Cryptogamic flora of Guernsey, con- 
tnbutions to the, 22. 
Cupressoennus, new species of, 244, 
Cyathaxonia, new species of, 6. 
Cyathophyllnm, new species of, 7* 
Cystocoleiis, observations on, 241. 
Dalryniule, J., on an lufusory animal- 
cule ulbed to the geunsNotommata, 
618. 

Dalyell’s, Sir J. G., Rare and Rcmark- 
aole Animals of Scotland, reviewed, 
891. 

Dawson, Rev. J. F., ou five new spe- 
cies of Colcoptera, 218. 

Deudropora, new species of, 129. 
Dickie, Dr. G., on the colour of a 
freshwater loch, 20. 

Dicyclus, new apecics of, 204. 
Diphyphyllum, new species of, 8. 
Diplopterus, observations ou the tail 
of, 68, 189. 

DijKjdouiys, new species of, 818. 
Dobie, Murray, ou the minute 
structure and inode of contraction 
of voluntary muscular fibre, 109. 
Dodo and its kindred, supnlcmeiitoiy 
notices regarding the, 18b, 259. 
Dolmatoff, M. Dimitri de, ou the cap- 
ture of the uiiroelis, 148. 

Duboisia, observations on the genus, 
169. 

Ducliartre, M. P., on polycotyledo- 
nous embryos, 812. 

Eohinocems, new species of, 225. 
Echmodermato, on some new, 244. 
£gei^, Sir Philip, on the tail of 
Diplopterus, 68. 

Elama, new species of, 257. 
Elasraopura, cbaraclters of the new 
genus, 890. 


Emballonura CAUina, on the exist* 
once of a glandular ap])amtu8 in, 
386 . 

Embleton, Dr. D., ou the anatomy of 
Fobs, 1 88. 

English Wild beasts a century and a 
half ago, 2<86. 

Entomology, advantara accruing 
from the study of, 815. 

Eohs, anatomy of, 183. 

Epidermis of plants, on certain glan- 
dular bodies oecun mg m the, 62^ 
Epilobium palustrc, on the cone-like 
bodies produced by, 424. 

Eucalypti ocnuiis, new siiccics of, 249. 
Eiiphrosina fohosa, ou the occiirrence 
of, upon the British coasts, 856. 
Fauna of Ireland, additions to the, 361 . 
Fiah, fossil, on the structure of the 
teeth of some, 41, 140. 

Fi8tuh)X)ra, characters of the new ge- 
nus, 180. 

Foramina at the base of the skull in 
iiiummaha, observations relating to 
some of the, 897. 

Forammifera, observations on recent, 
880 , on some new genera and spe- 
cies of palseozoic, 1, 119. 

Forbes, Professor £., remarks on the 
murine fauna of port of the coast of 
Spain, 507 . 

Forster, Mr. E., notice of the lute, 288. 
Gamhel, Dr. W., on a new Mexican 
quail, 8 I 7 ; ou two new Cobfomian 
quudru(>eds, 818. 

Geodephaga, remarks on the British, 

82. 

Goldfussia, on the irritability of the 
style of various species of, 426. 
Gonidia of lichens, observaiiuus on 
the, 219. 

Gossc, P. 11., on two new birds frou^ 
Jumaica, 267 » on the habits of Ma- 
bony a iigilis, 307- 
Gould, J., OB a new heron, 3(K). 

Gray, J. E., on Sarcoptilus, 76; on 
the new genua ThabeUa, 286; on 
some Brazilian bats, 805 ; on a new 
species of monkey, 805. 

Gray, Q. R., on a new species of Po- 
iinK 311. 

Grcville, R. K., on some new species 
belonging to the genus Sargassiim, 
106, 216, 264, 6(Kj. 

Guernsey, on the crvptoguniic flora 
of, 22. 



IVPEX. 


Quia kiifo of tlic 'ftnasserim pro- 
vinces, some account of the, 
Hancock, A., on the Huatomy of Eolia, 
183 1 on the excavating powers of 
certain sponges belonging to the 
genUE Cliona, 321ir 
Hardy, Jos., on Bcrwickabife plants, 
152 ; on vorictiea of some common 

S lants, 424 ; on the cone-bke bo- 
les produced by EpilobiUm palus- 
tre, 421. 

Uenfrey, A., on the atnicttCre and 
habits of the Orobauchacen# 29, 
nepoticfc of the Pyrenees, on the, 81, 
269, 35<). 478, £itM) 

Heron, Jcscnption of a new, 
Ileterophyllia, characters of the new 
genus, 12(>. 

Hewitson, W. C., on a new apccica of 
Agnus, 224. 

Hodgson, B. H., on sonic new Indian 
iiminmaliu and birds, 20‘J. 
llowden, J.C.,oD East Lothian plants, 
153. 

Ilypnum, new species of, 270 
Infusoria, on the development and 
organization of, 233. 

Insects, new British, 213, 513. 
Instinct in animaia, remarkable in- 
stances of, 77 

Isoaoma, new species of, 204 
Isotbeeium, new species of, 287- 
Jussieu’s, A., Elements ut Botany by 
Wilson, noticed, 307 
Kelliii rubra, on the aiiiuml of, 293, 
im, 452. 

King, W , on some families and ge- 
nera of corals, 388. 

Laudsborough’s, Rev. David, Arran, 
notice of, 01 

Lichens, on the gonidm of, 219. 
Lmdley’s, Dr. J , Introduction to 
Botany, reviewed, 65. 

Lonsdaleiu, charaetersof tlie genus, 1 1 . 
Lopha, new British species of, 215. 
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